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Throwing Silk — Spinning and Doubling Machines. 



Winding. 





Setting a Warp for Broad Silk. 



Cleaning a Harness. 





A Ribbon Loom. 



A Broad Silk Loom. 



THE SILK INDUSTBY.— [See page 118.] 
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EAST EIVEK RAPID TRANSIT TUNNEL. 

The Rapid Transit Commission, having approved its 
engineers' plans tor the extension of the subway sys- 
tem beneath the East River to Brooklyn, is now seek- 
ing the necessary powers to proceed with the con- 
struction. We trust that the required authority will 
be secured, and with the least possible delay. The 
present Rapid Transit scheme terminates in a four- 
track loop beneath City Hall Park. The proposed ex- 
tension, the estimated cost of which is about $8,000,- 
000, will reach from City Hall Park, New York, to the 
Borough Hall, Flatbush Avenue, and the Long Island 
Railroad depot in Brooklyn. 

The new structure will consist of a two track sub- 
way which will extend from the City Hall, beneath 
Broadway to Pine Street, where it will change into 
two two-track structures, separated by a partition wall, 
each of which will contain an up and a down track. 
At Battery Park one of the two-track structures will 
swing into a return loop terminal. The other struc- 
ture will turn to the left, and on a descending grade 
will connect with two 15-foot parallel cast iron tubes, 
by which the tracks will be carried beneath the East 
River. On the New York and Brooklyn sides of the 
river, the tracks will have an elevation of 66 feet and 
6S feet below mean high water. They will descend 
from either side to a sump below the center of the 
river, where the elevation will be 91 feet below 
mean high water, the respective levels being 31, 47 and 
32 feet below the bottom of the river. The tubes will be 
carried on the Brooklyn side beneath Joralemon Street' 
to the Borough Hall, where they will connect with 
two subways, one of which will swing into a terminal 
loop encircling the Borough Hall, the other extending 
below Pulton Street. Above the terminal loop of the 
tunnel tubes already mentioned as encircling the Bor- 
ough Hall, there will be another loop which, after 
making the circuit of the Hall, will also run up Fulton 
Street, ultimately connecting with the single track 
from the lower loop, and forming a two-track struc- 
ture which will extend to Flatbush Avenue, and from 
there to the Long Island Railroad. 

The sum of $8,000,000, which this extension is to 
cost, might seem, at first thought, to be a heavy ad- 
dition to the cost of an enterprise for which a sum 
of over $35,000,000 has already been authorized; but 
we must remember, first, that the efficiency of the 
Manhattan Island subway will be vastly increased by 
this extension; and. secondly, that all provisions for 
rapid transit in a city which grows as rapidly as 
New York, must be built with an eye to the enormous 
traffic requirements of the future. 



SIR WILLIAM WHITE AND THE NEW ROYAL YACHT. 

A notable instance of the celerity with which a 
host of detractors will rush into print in the effort 
to ruin what they consider to be the shaken reputation 
of a truly great man is seen in the case of Sir Will- 
iam White, the Chief Constructor of the British navy. 
In all the world there is not to be found a naval ar- 
chitect who is responsible for such a vast amount 
of work as is carried out under the Chief Naval Con- 
structor of Great Britain, and it must of necessity 
follow that, in a position which entails so much routine 
official work, he is unable to do more than lay down 
the broad features of new designs, and must leave the 
details to his subordinates. It seems that in the con- 
struction of the royal yacht, the distribution of weights 
was such at the time of her launch that she proved to 
be unstable. The error was traced to one of the staff, 
and subsequent reconstruction in the way of cutting 
down the topmasts, funnels, etc., so far corrected 
the instability of the vessel that at her recent trials, 
in which she made about ?1 knots an hour, she proved 
to be an excellent seaboat in all kinds of weather. 
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The attack upon Sir William White was indignantly 
resented in naval circles, and nowhere more so 
than in the United States navy. Several of our naval 
constructors, including Constructor Bowles, the com- 
ing Chief Constructor, were at one time students of 
Sir William White in England, and their strong 
testimony to his abilities has been indorsed by Charles 
Cramp, president of the well known shipbuilding firm 
of that name. As a matter of fact, the modern navy 
of Great Britain, dating from the era of the Naval 
Defense Act, is entirely of his designing, and the cor- 
rectness of his theories is proved by the fact that 
the type of ship to which he has clung steadily, with 
few variations, for the past fifteen years bids fair, at 
least in its general features, to become general 
throughout the world. 
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TESLA'S WIRELESS TELEGRAPHY. 

Long distance wireless telegraphy, if we may be- 
lieve the current story of its latest developments, is 
about to take an enormous stride both in its reach 
and its rapidity, for we are shortly to be in possession 
of a means of wireless telegraphic communication 
across the Atlantic, by which we can send messages 
at considerably greater speed than is possible by the 
present cable. The feat is to be accomplished by the 
assistance of that "oscillator" with which the name 
of Nicola Tesla is so well identified. We are, all of 
us, fairly well familiar with the Marconi system in 
which Hertzian waves are utilized, the transmission of 
currents being aerial, or to speak more correctly ethe- 
real. Mr. Tesla, however, manipulates his recently 
discovered "stationary electrical waves in the earth" 
by setting up "vibratory currents which can be trans- 
mitted through the terrestrial globe, just as through a 
wire,- to the greatest distances." 

According to public reports, Mr. Tesla during the 
past year or so has been devoting his time chiefly to 
the improvement of his generator and receiver. He 
claims to have so far perfected the system that by 
means of proper "tuning" he can direct his messages 
infallibly to any particular receiver. It seems that 
the primary purpose of his recent Pike's Peak experi- 
ments was a series of elaborate tests, the result of 
which satisfied Mr. Tesla that when a suitable plant 
is built, he can establish wireless electrical communi- 
cation between the old and the new world. The sys- 
tem, as described in interviews with the author, in- 
volves the production of electrical vibrations of enor- 
mous frequency, a transmitter which receives the cur- 
rent, intensifies it, and sends it to the earth, through 
which it flows in every direction. A receiver which is 
adjusted so that its vibrations are in tune with those 
of the transmitter is set up, say in London, Paris or 
Berlin, picks up the vibrations, and intensifies them 
so that they become decipherable at the receiving sta- 
tion. These electrical vibrations are recoverable at 
any spot on the surface of the globe, provided that the 
Tesla receiver be at hand to pick them up, and in- 
tensify them to a point at which they may be read. 



HIGH-SPEED PASSENGER STEAMERS ON THE HUDSON 

It is somewhat surprising, in ..view of the excellent 
facilities for a rapid steamer service afforded by the 
Hudson River, and the inducement which is offered 
by the existence of many populous residential suburbs 
along the shores of the river, that there has been no 
attempt as yet to manipulate such a line for the bene- 
fit of suburban residents. It was only at the close of 
last year that preliminary steps were taken looking 
to the provision of a service of this kind, and the 
scheme has now reached a stage of its development 
at which some facts regarding the vessels which are 
to be employed will be of interest. There will be 
three twin-screw vessels, built from designs by Mosher 
upon the lines of the remarkable type of craft with 
which his name is identified. They will be 130 feet in 
length, 15 feet in beam, with a depth of 7 feet, and an 
extreme draft of 4% feet. They will have two twin- 
screw, quadruple-expansion engines of 4,000 horse pow- 
er, and the displacement, with an average load on 
board, will be about 100 tons. There will be a large 
general saloon, and a smoking saloon, and a seat- 
ing capacity for 250 passengers. The lines of the 
boats will be similar to those of the "Ellide," which 
is credited with a speed of 34 ",:\ knots an hour 
on the measured mile; and while these steam- 
ers will be capable, when the engines are run at 
their full power, of making an equal or even great- 
er speed than this, the present arrangements are 
to run them at a speed which under normal circum- 
stances will enable them to make the trip from Nyack 
to 22d Street, New York, in one hour. A steamer will 
leave every hour from six o'clock in the morning to 
eleven o'clock at night, and calls will be made at Rec- 
tor Street, 22d Street. Yonkers, Dobbs Ferry, Tarry- 
town and Nyack. The landings will be made at the 
ends of the piers and there will be special provision 
made to allow a clear course for the steamers in ap- 
proaching and leaving the docks. We think it is more 
than likely that such a service will prove extremely 



popular during at least six months of the year, and its 
successful maintenance will mark a very important 
step in the development of high speed travel by water. 

SMOKELESS POWDER AND GUN EROSION. 

The Board of Ordnance of the navy' is to be con- 
gratulated on the excellent results obtained with the 
multi-perforated smokeless powder, the perfecting of 
which has involved a great amount of investigation 
and experiment. The advantages of smokeless powder 
are well known to the public; but it is not so well 
understood, perhaps, that these advantages, in the case 
of some of the best-known smokeless powders, are 
largely offset by certain serious defects, chief among 
which is their destructive action upon the interior 
surface of the gun, which is shown in a pitting 
or eating away of the bore. The direct result of 
this erosion is that, the obturation being imperfect, the 
gases escape past the shell, and there is a consequent 
falling off of the muzzle velocity below that which the- 
oretically should be produced by a given charge of pow- 
der. This erosion is most marked in the case of smoke- 
less powders that contain a large percentage of nitro- 
glycerine, the well-known cordite which contains over 
58 per cent of this explosive being, perhaps, the chief 
offender in this respect. The temptation to include 
a large percentage of nitroglycerine is due to its enor- 
mous energy; but it has always been recognized that 
if a powder could be produced that contained a mini- 
mum of nitroglycerine, and still possessed high ballis- 
tic qualities, it would be an ideal powder. It is satis- 
factory to know that the ordnance officers both of the 
United States army and navy have developed powders 
which are so far superior to cordite, that the army 
smokeless powder contains only 25 per cent of nitro- 
glycerine, and the navy powder none at all, the latter 
being an all-gun-cotton product. 

It is with this powder that the Board of Ordnance 
has secured the remarkable ballistic results which, 
from time to time, have been chronicled in the Scikn- 
tific American'. Thus, the new 12-inch naval rifle has 
shown a velocity of 2,854 feet per second, while veloci- 
ties of 3,000 foot seconds and over have been obtained 
with the 6-inch, 4-inch and 3-inch 50 caliber guns, and 
in every case these high velocities have been obtained 
without exceeding the designed chamber pressure of 
17 tons to the square inch, and, what is equaly import- 
ant, without any sacrifice of the mass of the projectile. 

So much for proving ground results. Can they be 
sustained in regular service; or will there be, as in the 
case of the naval guns of at least one foreign power, a 
gradual falling off in velocity, due to erosion and en- 
largement of the bore? It is with considerable satis- 
faction that the Ordnance Bureau is able to certify that 
no such lieterioration will result from the prolonged 
use of its new powder, since a 4-inch rapid fire gun at 
the Indian Head Proving Ground has been fired 661 
times, and a 5-inch gun 636 times with the smokeless 
powder, without causing sufficient wear to be detected 
by micrometer measurement. 

Another defect to which smokeless powders are liable 
is that when they are in storage, or in the magazine, 
for a considerable length of time, they are liable to 
undergo a chemical action which results in a great 
falling off of energy. Powders that depreciate with 
age give unreliable results in service, since it can 
never be determined just exactly how the gun sights 
should be adjusted. Should they be adjusted to suit 
the full velocity of the powder when that velocity is 
actually one or two hundred feet per second below the 
designed velocity, the shell will fall proportionately 
short of the object. Hence, stability is a feature which 
is second only in importance to that of erosion, and it 
is gratifying to learn from the Department that our 
navy powder has proved to be thoroughly stable, a 
sample of powder which had been in the magazine 
for two years having shown at a recent test that there 
had not been the least loss of its ballistic qualities, 
nor any evidence of chemical alteration. 



PRIZ£S FOR INVENTIONS A LEGITIMATE 
ENCOURAGEMENT 

The closing year of the ninetenth century was a re- 
markable one in the field of invention, not only as re- 
gards the number of patents issued, but for the re- 
markable inventive ability displayed. It is gratifying 
to note the increase in the esteem in which inventors 
are being held, and the substantial rewards which 
crowned many of their efforts. They can reap not only 
the full benefits to be derived from their inventions, 
but they can also compete for the remarkable series of 
prizes which have been offered by associations and indi- 
viduals in the hope of improving our economic condi- 
tion. The great prizes of 1900 were the Pollak prize 
for life-saving devices, which was $20,000; the prize- 
offered for labor-saving machinery for the sugar busi- 
ness, made by the Hawaiian Planters' Association, the 
amount being $6,500. and a number of prizes of smaller 
value. There is every indication that the year 1901 
will be even more fruitful in liberal offers for inven- 
tions than the year which preceded it. Only $2,000 oi 
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the Pollak prize has been adjudged to those who exhib- 
ited their devices; consequently there is a large sum 
to be awarded in September, 1901. It has not been 
decided as yet to whom the prize of $6,500 for im- 
proved sugar machinery will be given. During 1901 
the Nobel prizes will be awarded, and in three of them 
the inventor may And his opportunity. One prize will 
be for the invention or discovery made in the domain 
of physical science, another prize in chemistry, and a 
third in physiology and medicine. The value of each 
of these prizes is very large, being $80,400. It should 
be remembered that in none of these cases does the in- 
ventor part with any of his rights, and his receiving a 
prize does not interfere in any way with the material 
reward of the inventor. The recent success of Prof. 
Pupin in selling an invention for nearly $500,000 is 
fresh in the memory of all. 

It is becoming quite customary for societies and as- 
sociations to offer prizes for what might be termed 
minor discoveries. For instance, the chief topics of 
discussion of the Chemical Congress, at the recent 
meeting held at Hanover, was a substitute for benzine, 
and last autumn the subject came up once more at the 
meeting at Cassel, and it was decided to offer a pre- 
mium of $250 for an effective substitute for benzine, or 
for means for rendering it less dangerous, the objection- 
able points about benzine being its inflammability and 
volatility and the danger of poisoning the atmosphere. 
At first sight it might seem as though this was a very 
small prize for a society to offer, but, as it has already 
been stated, the inventor does not, by accepting a prize 
of this nature, cede any of his rights, which, in the 
case of a substitute for benzine, would undoubtedly 
bring the inventor large wealth. The Bressa prize of 
$1,920 is offered by the Academie Royale des Sciences 
de Turin, and the competition is open to savants and 
inventors of all nations for the most important discov- 
ery in the arts and sciences during the period 1897- 
1900. The aggregate of prizes offered is by no means 
inconsiderable, and tends to stimulate invention in a 
healthy manner. 

■*<•■» ■ 

ARE YOU ABOUT TO BUILD ? 
The Building Edition of the Scientific American 
occupies in its field the same important position held 
by the parent paper in its own sphere of activity. The 
scope of the Building Edition has been enlarged by 
the introduction of many new and valuable features. 
No periodical in the United States can claim more 
distinction as regards its mechanical execution than 
this beautiful monthly magazine, with its fine views 
of exteriors and attractive interiors. The policy of 
showing only executed work is strictly adhered to, thus 
differentiating it from many of its contemporaries. 
The illustrations show how the house actually looks, 
the plans show how it is arranged, the description of 
the plates tell how it is built, who owns it, who is 
the architect, and who are the contractors, and when at- 
tainable, its cost. This information is all valuable to 
those about to build, as well as those who are inter- 
ested in the subject from a professional and financial 
point of view. There are many interiors and ex- 
amples of home decoration, showing what can be 
accomplished on various scales of expenditure. Other 
plates are devoted to interesting subjects at home 
and abroad, such as public buildings, churches, li- 
braries, fine iron-work, stables, etc. Groups of cozy 
corners, doors, windows and other similar features will 
be published throughout the year. 

The literary contents comprise a number of new 
features which will enhance the value of the magazine 
many fold. "Monthly Comment" is devoted to cur- 
rent events. The editorials deal in a practical manner 
with the problems which confront the architect, con- 
tractor or owner in the design, execution or improve- 
ment of the house. As wide a range of the subjects 
as possible is given. "Interviews With Architects" 
forms a new feature of the year, and gives the ripe ex- 
perience of men standing high in their profession In 
a moit interesting manner. "New Books" will deal 
with the latest publications, and the reviews will be 
discriminating. The Correspondence column will tend 
to keep the Editor and reader in close touch. Any 
question relating to subjects of architecture, building, 
sanitary science, etc., will be answered and a cordial 
interchange of views between readers encouraged. 
"New Building Patents" will contain a digest of pat- 
ents relating to building and sanitary science. Each 
month a considerable space is devoted to a summary 
of current articles within the purview of the paper. 
This digest will consist of condensations of long ar- 
ticles relating to building and also shorter notes, and 
the field covered will be a wide one. On the whole, 
the Building Edition merits the warm support of every 
one directly or indirectly interested in architecture 
or building. 
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made the modern dynamo possible. He was born in 
1836 in Belgium and in early life was a carpenter. He 
became interested in electrical construction, and in 
1870 he improved on the toothed-ring armature of Paci- 
notti and devised the uniformly wound ring armature 
machine with which his name has ever since been 
connected. His dynamo, which was exhibited at the 
Centennial Exposition, 1876, attracted great attention. 
The commercial success of the machine was rapid. It 
was the first practical machine in which were combined 
the features of continuity of commutation, the self- 
exciting arrangement, good lamination in the armature 
core, and reasonably good proportions in the magnetic 
circuit. 
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OUR BUSINESS AND PERSONAL WANT COLUMN. 

We would call the attention of our readers to our 
Business and Personal Want Column, which will be 
found on page 108 of our issue of February 16 and 
page 123 of the present issue. We have taken a new 
departure in connection with this column, which we 
think will be fully appreciated by manufacturers 
throughout the world and by all of our readers who 
are in search of information which they could not 
otherwise acquire. 

The Scientific A.mfhican has now become a center 
of information for thousands of readers, who apply for 
information regarding the particular line of manu- 
factured goods in which they are interested — informa- 
tion which they are unable to obtain through the or- 
dinary channels at their command. Our daily mail 
is flooded with letters inquiring as to who is the manu- 
facturer of this and that article, or of some improve- 
ment on a certain machine, which the correspondent 
would like to buy if he could get into touch with the 
manufacturer. 

We could, of course, give the person inquiring the 
name and address of one or two manufacturers in the 
line requested, but it occurred to us that U was only 
fair to our readers and enterprising manufacturers 
that we should endeavor to ascertain for the party 
inquiring the name and address of every manu- 
facturer that we possibly could in the line desired, 
thus giving him a wide field for choice, and opening 
the way for pushing manufacturers to compete with 
some chance of success. 

It will be seen at a glance that this column will 
open up a new and important field to manufacturers of 
all kinds. If they refer weekly to the inquiries in 
this column they may at any time find therein an 
inquiry for just the class of goods they deal in or 
manufacture. A letter to us, preferably accompanied 
by their catalogue and giving in brief as much informa- 
tion as is necessary, together with the number of the 
inquiry, will, in a short while, put them in immediate 
touch with the party who desires to buy the goods 
in question. We, in fact, act as a clearing house be- 
tween the persons desiring information and the manu- 
facturers ready to fill their wants. 

We hope that our efforts will be appreciated to the 
extent that all manufacturers in the lines inquired 
for will assist us by weekly replying to these inquiries, 
as it may be the means of opening a greater field of 
trade than is now possible. 



ZENOBE T GRAMME. 
Zenobe T. Gramme died near Paris on January 20, 
and in his death electrical science has suffered a great 
loss, as he was the inventor of the Gramme ring, which 



ZODIACAL LIGHT. 

M. Leo Brenner has lately given an account of the 
observations on the zodiacal light which he has made 
at the Observatory of Manora (Austria). Very few 
persons have seen this phenomenon; in the northern 
part of the Continent it is Usually quite masked by the 
lighting of the cities. In the south and in the tropical 
regions the phenomenon is more striking, but the 
writer has known many ship captains who have sailed 
around the globe for many years without having seen 
the zodiacal light. This phenomenon seems to have 
been observed only for the last 300 years, and the 
ancient writers make no mention of it; some have 
concluded from this fact that the light has only been 
visible in modern time, but this opinion is difficult to 
admit. It is generally supposed that the zodiacal 
light constitutes a clear and distinct phenomenon only 
in the tropical regions, and Humboldt says that at 
the Equator, at points of 9,000 to 12,000 feet altitude, it 
often exceeds in brightness the lightest part of the 
milky way. However, the author observes that at Lus- 
sin, from which he writes, at the sea level, the zodiacal 
light is generally from four to six times as intense 
as the milky way and often eight or ten times as 
bright; this can only be explained in two ways, either 
that the light is more intense in that region or that 
the milky way is less brilliant. There the zodiacal 
light appears at the most favorable times for its vis- 
ibility, namely from January to March and also in 
September and October, as a pyramid of light whose 
base is at the point where the sun has set, while the 
point traverses the zodiac; at the summit the light is 
scarcely apparent, but it increases afterward and at 
a point opposite gives a second cone of light which is 
called "antizodiacal." This last phenomenon has been 
the object of observations since 1854, at which time 
it was examined by Brorsen; however, it was seen in 



1803 by Humboldt. The author states that the bright 
ness of the zodiacal light as he saw it was such that 
often in the main part and up to 40 deg. in height he 
could not see any of the stars with the naked eye; as 
to the antizodiacal light, which few observers on the 
Continent have seen, it appears three times as bright 
as the milky way, and thus his region seems to be es- 
pecially favored in this respect. The spectroscope 
shows that the zodiacal light is reflected solar light, 
and the polariscope, by which the polarized light is 
separated from the ordinary rays, confirms this sup- 
position. The green lines of the aurora borealis, some 
times seen in its spectrum, have been shown by Wright 
to belong not to the zodiacal I'ght, but to aurores 
which are only observed by the spectroscope. Various 
theories have been proposed as to the formation of 
the zodiacal light, but none of these are conclusive. 



SCIENCE NOTES. 

Michael G. Mulhall, a noted statistician, died recent- 
ly in London. He forecasted the twelfth American 
census within 95,000, showing how very precise and 
accurate statistical science can be in skillful hands. 

The United States Weather Bureau was awarded a 
Grand Prix at the Paris Exposition. Gold medals 
were also awarded to Prof. C. F. Marvin for instru- 
ments, apparatus and appliances, and to Prof. A. J. 
Henry for cloud photographs. The Weather Bureau 
will make an extensive exhibit at the Pan-American 
Exposition. 

Major Serpa Pinto, the fourth explorer to cross 
tropical Africa from sea to sea, died in Portugal a 
short time ago, his predecessors in the trans-African 
journey being Livingstone, Cameron, and Stanley. 
Pinto's journey lasted from November, 1877, when 
he started from Benguela, to March, 1879, when he 
arrived at Durban. His book entitled "How I Crossed 
Africa" is a record of original discovery and of fierce 
battling with the natives, of hair-breadth escapes, of 
perils from wild beasts and the depletion of supplies. 
He was a scientific explorer, which is more than can 
he said of many pioneers in geographical research. 

The American Physical Society met during the holi- 
days in Columbia University. At the morning business 
meeting the following names of officers for the ensuing 
year were chosen to be balloted for by the members, 
the results to be announced at the next meeting; 
President, Henry A. Rowland, of Johns Hopkins Uni- 
versity; Vice-President, A. A. Michelson, of Chicago 
University; Secretary, Ernest Merritt, of Cornell Uni- 
versity; and Treasurer, William Hallock, of Columbia 
University. The Councilors are Henry Crew, of the 
Northwestern University, and Edward B. Rosa, of 
Wesleyan University. After the business meeting six 
papers bearing on problems in physics were read by as 
many university professors. 

A new species of mountain sheep has been sent from 
Dawson City to Director Hornaday, of the New York 
Zoological Society. This species is absolutely new to 
science, and is so strikingly different as to render its 
title to independent specific rank beyond question. 
Director Hornaday has named it the Ovis Fannini, 
in honor of Curator Fannin, of the Provincial Museum 
of British Columbia. In the Klondike region it is 
known as a "saddlebacked" or "piebald" sheep. Its 
head, neck, breast, and abdomen and inside of the fore- 
legs are of a snow white. The other portions of the 
body are a brownish gray, giving the animal the ap- 
pearance of being covered with a gray blanket. There 
are now 945 members of the society, an increase of 271 
during the year. It is desired to increase the member- 
ship to 3,000. The total attendance of the year was 
525,938, the largest daily attendance being on Decora- 
tion Day, 20,134. A motor road will soon be completed 
in the park, on which the society will operate its own 
motor carriages for the convenience of the public. 

Macaroni is made of hard red wheat from the Black 
Sea, mixed with Italian wheat grown mainly in the 
plainsaround Foggia. This is ground into a coarse flour. 
.The bran and husks are removed, and it is kneaded in 
hot water until it has the appearance and consistency 
of dough. It is then placed in a vertical brass cyl- 
inder eight or nine inches in diameter, the bottom of 
which is perforated with holes of various sizes, ac- 
cording to the product desired. The dough is placed 
in the top of the cylinder and is driven down by hy- 
draulic pressure through the perforated plate, and is 
cut off by hand in lengths. It is then hung up on 
canes in the sun to dry. In the case of tubular maca- 
roni and spaghetti, a conical blade is fixed in the 
middle of the dough to form the tube. This cuts 
through the dough, and the macaroni issues from the 
blade with a slit all along its length. This, however, 
shrinks together at once, and' a perfect tube is made. 
Almost no macaroni is now made by the laborious 
hand process. There was for a long time a prejudice 
against machinery, but this has been overcome. The 
best macaroni comes from Torre dell' Annunziata. 
Nearly half a million boxes are sent annually to the 
United States. 
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POWEEFTTL NINE-TON DIPPER DREDGE. 

There are certain lines of engineering work upon 
which the American engineer has left his mark so 
deeply and distinctly that the mere mention of them 
is suggestive of certain great engineering works in 
the United States, whose fame has traveled to the 
ends of the earth. Of this kind are the powerful and 
ingeniously designed devices for removing material 
in large masses, of which the work on the Chi- 
cago Canal presented some of the earliest and 
finest examples. The accompanying illustrations rep- 
resent the latest, and next 
to the largest, of the dipper 
dredge types of excavating 
machine that has been built 
in this country, the largest 
being the "Pan-American," 
which has recently been at 
work at the Portage Lake 
Michigan. The dipper dredge 
is so named because of the 
action of its excavating 
bucket, whose motions, as it is 
plunged into the water and 
drawn up with its load, is 
not unlike those of the house- 
hold implement from which 
it takes its name. The dredge 
here illustrated was con- 
structed at Ogdensburg, for 
use on the Massena Canal, 
and during the fall it was at 
work opening up the channel 
from the St. Lawrence River 
to :hs canal proper. The hull 
r ; i3asures 121 feet 6 inches 
in length, by 40 feet in 

breadth, and its depth at the working end, or bow, 
is 12 feet 2 inches, and at the stern 10 feet 6 inches. 
In the construction of the hull care has been taken 
to give it sufficient longitudinal and transverse 
strength to withstand the heavy strains to which it is 
subjected when working in hard material. The sides 
and ends of the hull proper are stiffened by a con- 
tinuous wall of wooden trussing, and it is further 
stiffened by running a deep steel truss entirely around 
the hull in the plane of the walls of the deck-house. 
This truss extends from the bottom floor of the dredge 
to the roof of the deck house, and, of course, adds 
enormously to the stiffness of the whole structure. In 
the two corners at the bow are two spuds of colossal 
dimensions, each consisting of a single stick of Oregon 
fir measuring 36 inches by 36 inches in section and 
55 feet in length. There is another massive spud, 
also consisting of a single stick of Oregon fir, at the 
stern. The spuds are raised and lowered, each by 
means of a single steel wire cable, operated by inde- 
pendent engines. An idea of the power and 
massiveness of this machine 
may be judged from the fact 
that the dipper alone weighs 
9'/i tons, and has a capacity 
of 6 cubic yards at a single 
lift. A novel feature in the 
machine is the substitution 
of a single heavy steel-wire 
cable for the usual chain- 
lifting gear for operating the 
dipper. This cable is 3 1 /; 
inches in diameter and was 
specially made for this par- 
ticular work. It leads direct 
to the hoisting drum, which 
is operated through com- 
pound gears by a pair of 16 
by 18 inch engines. The 
swinging of the boom is 
worked by a pair of 11 by 12- 
inch engines, and the back- 
ing is done by another pair 
of engines of the same dimen- 
sions. A separate 8 by 3- 
inch engine is provided for 
handling the stern spud. 
There are also two steel cap- 
stans, one on each side of 
the dredge, each of which has 
its own independent engine. 
In addition to the consider- 
able plant as outlined above, 

there is an engine and direct-connected dynamo for fur- 
nishing electric light for the whole dredge. The after 
part of the deck-house is devoted to the living and 
dining accommodations for the officers and crew, and 
two substantial scows, one of which is shown on the 
starboard side of the dredge, complete the outfit. Our 
thanks are due to Capt. W. J. Daly for courtesies ex- 
tended in the preparation of this article. 

■»<■>> 

The Rev. Hannibal Goodwin, well known as an in- 
ventor of photographic processes, died recently at 
Newark, N. J. 



Oil Well* lu Texas. 

The discovery of oil in such abundance near Beau- 
mont, Texas, is somewhat surprising, as the location 
of the well which has produced such large quanti- 
ties is nearly 200 miles from the Corsicana field. This 
would indicate that the oil belt of Texas underlies 
an extensive territory in the eastern section of the 
State, representing a field almost as large as that 
of western Pennsylvania. Oil was first discovered in 
Texas in May, 1894, in the suburbs of the town of 
Corsicana while boring an artesian well. Pittsburg 
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POWERFUL NINE-TON DIPPER DREDGE FOR THE MASSENA CANAL 



prospectors became interested, and a number of wells 
were bore'' '.o a depth of 1,000 feet, but none yielded 
a paying quantity until two years later. Since that 
time operations have extended over most of Navarro 
County, in which Corsicana is situated. During the 
year 1898 development work increased rapidly, and 
producing wells increased in proportion. During the 
year producers were drilled as follows: January, in- 
cluding all previous operations, 66 wells; February, 
9 producers; March, 23; April, 29; May, 36; June, 24; 
July, 26; August, 38; September, 28; November, 23; 
December, 27, making a total of 342 producing wells 
on January 1, 1899, besides four gas wells, furnish- 
ing large quantities of natural gas, which is utilized 
here for fuel and steam-making purposes. 

In 1898 was commenced by J. S. Collinan a refinery 
with a daily capacity of 1,500 barrels, which began 
operation early in January, 1899, its capacity since 
then having been largely increased, as was demanded 
by the increased output of the field. Month after 
month the tankage capacity of the refinery was in- 




HOISTING ENGINES FOR THE DIPPER. 

creased, until now there are between thirty and forty 
tanks holding from 16,000 barrels to 36,000 barrels 
each, while others are being added as production in- 
creases. The refinery buildings, tanks, machinery, 
and pipe lines represent an expenditure of about $300,- 
000. Prices since the first 100,000-barrel contract was 
made have gone up as high as $1.11 per barrel, at 
which point a decline began and continued until oil 
sold at 67 cents per barrel, which caused a move- 
ment to build an independent refinery and pipe line. 
A small refinery was built at Houston, 250 miles south, 
and the company has contracted for 100,000 barrels 



of oil, which will be shipped to that point and re- 
fined. 

Since January 1, 1899, development work has gone 
on uninterruptedly until the number of producing 
wells in this field is about 600, besides 17 gas wells. 
The total output of the 600 wells is 4,000 barrels a 
day. The refinery is not able to refine the entire 
product, and large quantities of crude oil are shipped 
to Mexico, where it is refined by a company in a man- 
ner connected with the company in Texas. There 
is a low duty on the crude article, which admits of 
it being shipped and sold. The 
residuum of the oil is used 
in the mills and factories for 
fuel, and is sold to them by 
the refinery at 60 cents per 
barrel after all the illuminant 
has been abstracted from it. 
The consumption of this resi- 
duum, however, is not so 
large as the supply, and train- 
loads of it are shipped weekly 
to Sabine Pass, at which point 
it is loaded on steamships and 
shipped North, where the by- 
products are utilized for the 
manufacture of various ar- 
ticles of commerce. 

In addition to the oil field 
in Corsicana, a new field has 
recently been opened near 
Powell, eight miles east, in 
which, at a depth of about 
400 feet, oil of the lubricating 
variety has been found in pay- 
ing quantities. One well in 
this field for nearly a week 
yielded 100 barrels a day, then subsided to a "pumper," 
with an output of 10 or 12 barrels a day — about the 
average of wells in that field. There is no market for 
this lubricating oil yet, but a pipe line will be built to 
the field in order to get it on the market. 

Development work is still being pushed in both 
fields, and each month furnishes on an average of 25 
producing wells, while the wells abandoned average 
about 9 per month. 

Analyses made by various experts show that the 
Texas oil furnished the following distillates: One-half 
liter, or about one-half pint, was subjected to dis- 
tillation, and the following fractions obtained at the 
respective temperatures expressed in degrees of the 
Centigrade scale: Began to boil at 80 degrees; between 
80 degrees and 90 degrees gave off 16.4 per cent of its 
volume; between 90 degrees and 110 degrees gave 
off 7.8 per cent; between 110 and 140 degrees, 10.4 
per cent; between 140 and 170 degrees, 9.2 per cent; 
between 170 and 200 degrees, 3.6 per cent; between 
200 degrees and 280 degrees, 16 per cent; between 280 
and 305 degrees, 11.2 per 
cent; above 305 degrees, 15.8 
per cent, making the total vol- 
atile matter about 90 per 
cent, leaving a coke resi- 
duum of about 10 per cent. 
The Corsicana oil compares 
favorably with the Pennsyl- 
vania product, which gener- 
ally yields in product 60 to 
75 per cent of burning oil of 
first and second quality. 

Russian Siitiar l?iamifar lure. 

In our issue of November 
3 we published a short notice 
entitled "How Russia Corn- 
ers Sugar." We now find 
that in Russia every manu- 
facturer is required by law 
to export a fixed amount of 
his product on which he re- 
ceives a rebate of one ruble 
85 kopeks per pood, excise 
tax. There are 280 manu- 
facturers of sugar in Russia, 
but only 20 of them are re- 
finers; they supply the home 
market, the refined article 
being too hard for other 
countries, it being the habit 
of the peasant class, the 
largest consumers of sugar, to hold a lump in their 
mouths while drinking tea. 

Russian sugar is said to be 99 per cent pure, and 
for that reason the best in the world. Russian sugar 
stocks pay from 15 per cent to 50 per cent dividends 
annually. There is some demand for Russian sugar 
in the United States, and some Russian sugar is 
reaching this market. Two of the largest refineries 
in Russia were destroyed by fire last May and the 
owners were delayed in rebuilding by the scarcity of 
money and finally decided to rebuild with a decreased 
capacity. 
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PETROLEUM AS AN ILLUMINANT FOR BUOYS. 

We have frequently advocated in the columns of the 
Scientific American the more general utilization of 
petroleum, both as an illuminant and a fuel, mainly 
because of its cheapness, abundant supply, and ef- 
ficiency. One of the latest applications of this oil is 
that for the illumination of buoys, and it is the inven- 
tion of Mr. James Richardson Wigham, the well-known 
lighthouse engineer of Dublin, Ireland. 
Although the adequate illumination 
of rocks and shoals by buoys is in- 
dispensable for the safe navigation 
of rivers, estuaries and harbors, it is 
not imperative that the light cast 
from the buoys should be of very 
powerful illuminating intensity. In- 
deed, it is very seldom that the 
visibility of their rays is desired from 
a range exceeding five or six miles. 
But, on the other hand, occasionally 
buoys have to be placed in isolated 
positions, where it is impossible to 
erect lighthouses, and, owing to the 
difficulty of access thereto, it is es- 
sential that they should continue to 
burn brilliantly, without any atten- 
tion, for several weeks or even months. 
Compressed oil gas is the illuminant 
generally employed for this purpose, 
since, although it is more expensive 
than oil, it possesses none of the draw- 
backs inherent to the latter. The 
principle expense incurred by the 
utilization of oil gas is the installation 
of the special gas-making establish- 
ment on shore. By the use of petro- 
leum, however, all such expense is 
averted, because it is only necessary 
to convey the oil to the buoy to re- 
plenish the lamp reservoir. 

The great disadvantage which has 
always militated against the satisfactory application 
of oil is the manipulation of the wick. In a short 
time after the ignition of the lamp the wick becomes 
so charred that the capillary attraction which brings 
the oil to the point of combustion is obstructed, and 
the light goes out. An attempt was made to overcome 
this drawback by the construction of a carbonized 
wick, but, although it lasted longer than the ordinary 
wick, in a few days the deposit from the oil was suf- 
ficient to extinguish the light. 

The inventor carried out numerous experiments with 
a view to overcome this obstacle by causing the wick 
to move automatically as it was consumed, so that the 
same part of it would not be constantly exposed to the 
action of the heat of the combustion, thus securing 
a constant brilliant light. But this was an impossible 
task under the existing circumstances where the wick 
in the lamp is placed perpendicular to the level of 
the oil in the oil container, since it could not be readily 
made to alter its position automatically as its com- 
bustion proceeded. Mr. Wigham, therefore, conceived 
the ingenious plan of passing the wick 
over a roller, thus burning it hori- 
zontally, so that the light was obtained 
from the side and not from the end of 
the wick. 

The burner he has invented is sur- 
mounted by a combustion cone, and sur- 
rounded by lenticular apparatus. One 
end of the wick. E (Pig. 3), is conveyed 
up through an oil tight copper tube with 
holes in its sides, and passes over a 
roller, F (Fig. 3), at the burner, C (Fig. 
2). The other end is brought down 
through a tube standing above the level 
of the oil in the lamp and soldered or 
secured at the lower end. A circular 
float, A (Fig. 2), is placed in a copper 
cylinder fixed to the bottom of the lamp 
and filled with oil. When the lamp is 
first lighted this float is at the top of 
the cylinder, and is attached by means 
of hooks or loops to the wick. The oil 
in the cylinder is caused to drop slowly 
out of it through a valve, D (Fig. 2), 
of peculiar construction, supplied with 
a cotton core, at such speed as may be 
necessary. The oil thus descends into 
the receiver, bringing with it the float 
and the wick which is attached to it. 
When, at the end of one month, or any 
such other period as may be desired, it 
is necessary to replenish the lamp with 
oil, the cylinder is refilled, as is also 
the reservoir under the lamp. 

It is necessary to fix the lamp upon 
swivels or gimbals, so that, however 
great may be the motion of the sea, the 
lamp always maintains practically a 
level position. Divisions are fixed in the 
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oil reservoir by which, should it for a moment be 
brought out of level by the motion of the sea, the oil 
is prevented from flooding the wick during the pass- 
ing of the wave, after which its proper level is again 
maintained. 

The cost of lighting buoys by mineral oil is very tri- 
fling, the consumption being about half a gallon of oil 
every twenty-four hours. In connection with the buoys 
at present employed in Belfast Harbor, which are lighted 
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SECTIONAL ELEVATIONS OF 
LAMP AND BURNER 



the Gallery of Machines. This extraordinary man is 
capable of playing as many as thirteen instruments — 
the piano, cornet a piston, clarinet, violin, a chime of 
forty bells, the bass drum, cymbals, triangles, two 
kettle drums, tabor, and castanets. 

By means of his hands he plays either the piano 
or the clarinet and piano at the same time, but more 
generally the cornet a piston and piano. The left 
hand, used for this latter instrument, actuates the 
chimes also. The secondary instru- 
ments are played through the pressure 
of the feet upon pedals. 

These multiple occupations do not 
prevent the artist, while playing the 
cornet, from smoking his pipe. This 
is a fact that it is impossible to see 
accomplished every day. Our musician 
correctly executes pieces that are 
often difficult, and when a person 
closes his eyes he would be willing 
to affirm that he was present at a con- 
cert given by a dozen persons, so great 
is the volume of sound produced. The 
execution is sometimes fantastical, as, 
for example, when a gun is fired to 
terminate certain scores a la Berlioz 
or a la Wagner. 

Malboech himself superintended the 
installation of his orchestra and ar- 
ranged the different parts of it. 

Although the artist, who is a native 
of Holland, is but forty years of age, 
he has traveled over nearly the entire 
world. He announces in his circulars 
that he offers $2,000 to any one who 
will succeed in imitating him, and 
styles himself "the greatest artist in 
the world." — La Nature. 
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PETROLEUM BUOY. 



by this means, this amounts to an expenditure of about 
6 cents per twenty-four hours. This cost may be 
decreased if the oil, which constantly drips from the 
cylinder of the lamp, is collected in a portable vessel 
instead of falling upon the water, to 2 cents per twenty- 
four hours. The oil which apparently runs to waste, 
however, performs a valuable function, for it serves 
to calm the sea in the vicinity of the buoy. 

This system of petroleum illumination of buoys has 
been used with conspicuous success in many of the 
harbors and estuaries of Ireland. In some cases the 
lamps only receive attention once in three months, 
which is sufficient testimony to their efficiency. The 
numerous advantages of the oil over the compressed 
gas are obvious, and the action of the lamp is so simple 
as to be of easy application. 



THE ORCHESTRA-MAN OF THE EXPOSITION. 

There was much music to be heard at the Exposi- 
tion of 1900, but the most original was, without any 
doubt, that played by M. Malboech in the vicinity of 
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Therapeutic Action of Ligtflt. 

Dr. P. Garnault has lately read a 
paper before the Academie des Sciences dealing with 
the therapeutic action of light, and mentions a num- 
ber of cases in which he has used this treatment "with 
success. His attention was first called to the subject 
by M. Trouve, who was among the first to bring out 
this action of light; in 1893 he observed that a work- 
man afflicted with rheumatism was completely cured 
after having remained for forty-eight hours in the 
vicinity of a very intense arc light used for an elec- 
tric fountain. Since then it has been observed that 
in works where electric soldering is carried on, this 
being accompanied by great luminous intensity, the 
workmen cease to be affected with gout or rheuma- 
tism. In the present experiments Dr. Garnault uses 
apparatus which has been specially constructed for 
the purpose by M. Trouve. The experiments were con- 
fined to the effects of local action of light, and there 
seems to be no doubt that the results are due to the 
light radiations and not to other causes. A lamp 
of 50 candle power provided with a silvered parabolic 
reflector was applied in eight cases of muscular or 
articular rheumatism of average gravity 
and several years' standing, and in all 
these cases a very marked improvement 
was obtained at the end of three to 
twelve operations, and not followed by 
a relapse. Chronic catarrh of the nose 
may be also treated with success by the 
application of light accompanied by vi- 
bratory massage. The treatment was 
also applied in cases of deafness, accom- 
panied or not by humming noises in the 
ear; the apparatus used consisted of two 
ten-volt lamps provided with reflectors 
and applied to each ear by a curved 
spring passing around the head; in some 
cases the action of heat was eliminated 
by placing alum screens in front of the 
lamps. In three such cases a marked 
diminution of the humming noises and 
an improvement of the hearing; other 
cases without the use of the alum screen 
were a so successful. The most complete 
obsei vr tion was made upon a person 
thirty years of age who had undergone, 
the year before, an operation in which 
the tympanum and small hones of one 
ear had been removed; on the operated 
side the intensity of the humming noises 
had been greatly reduced, but on the 
other they were very marked ; these were 
made to disappear by a series of applica- 
tions of light. They reappeared after a 
severe cold contracted by the patient, but 
were again made to dtli^ppear by a second 
treatment. In twelve cases of deafness 
the application of light brought about 
good results. Dr. Garnault has also used 
the treatment in other cases, and is con- 
vinced that the luminous rays may be 
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used in certain affections as a local agent to great 
advantage, and that the results obtained are certainly 
due to its specific action. 

4 < » 1 » 

SILK MANUFACTURE. 

Although silk is a substance that is produced by 
several varieties of insects, it has come to be almost 
exclusively associated in the public mind with the 
product of a particular variety of caterpillar, which 
is popularly known as the silkworm, and by the en- 
tomologists as the larva of Bombyj- wiori, or the mul- 
berry-feeding moth. The eggs of the silkworm are 
hatched by artificial means, and are exceedingly small, 
weighing about a hundred to the grain. It is custom- 
ary to place pieces of finely punctured paper above 
the trays in which the eggs are being hatched. As 
soon as the worms break through the shell they 
creep through the holes in the paper in their endeavor 
to get to the light, and in doing so scrape off the pieces 
of shell which may adhere to their bodies. They 
are reared in rooms where particular care is taken 
that an abundance of fresh air and light are pres- 
ent, and where the temperature may be kept at an 
even point. The worms are voracious feeders and 
begin to increase rapidly in size from the day they 
are hatched. As a rule the silkworm moults four 
times during its life; usually about the sixth, tenth, 
fifteenth, and twenty-third days after being hatched. 
As soon as the caterpillars have reached their full 
growth they climb the twigs and small branches which 
have been prepared for them, and begin the spinning 
of their cocoons. The silk glands of the worm con- 
sist of two sacks running along the sides of the 
body, with a common opening on the under lip of the 
worm. In the process of spinning its cocoon the 
silkworm ejects from both glands a line of extremely 
fine thread. The two filaments from each gland are 
laid side by side and are held together by an adhesive 
secretion from the worm. The cocoons are either 
deep yellow, white, or light green in color, and ovi- 
form in shape. Their average length is from an 
inch to an inch and a half, and they are from half an 
inch to an inch in diameter. The cocoon consists of 
an exterior made up of broken and straggling fila- 
ments, while the interior layers are densely glued to- 
gether into a mass which is not unlike parchment, and 
which is impossible to unwind except by moistening. 

The manufacture of silk may be broadley divided 
under the heads of reel silk manufacture and the 
manufacture of spun or waste silk'. The first method 
has to do with continuous fibers thousands of yards 
in length. In the spun silk industry the raw materials 
are worked up by methods similar to 
those used in the case of cotton and other 
fibrous materials. 

The first operation is to produce the 
"raw silk" of commerce. The cocoons 
are placed in warm water for the pur- 
pose of softening the natural gum 
with which the filaments of the cocoon 
were fastened at the time it was 
spun. From six to ten of the cocoons 
are put in a bath, and as soon as they 
are properly softened the threads of each 
are caught up by an attendant on a 
fine brush, and passed through an eye- 
let to a reel, upon which they are wound. 
The reel consists of a light, wooden, revolving frame, 
which winds the silk into what are known as skeins, 
and it is in this form that the silk is usually received 
at the silk mills. 

The first thing to be done with the skeins after 
they are taken from the bales is to soak them thor- 
oughly in cold water. The raw silk is too fine and 
delicate for textile manipulation, and has to be doubled 
and twisted to give it the necessary body and strength. 
To this end the skeins of raw silk are placed on light 
wheels, known as "shifts," from which the silk is 
wound onto spools; then two spools of silk are run 
together and doubled and afterward twisted, some of 
the twisting machines, however, performing the 
doubling and twisting in one operation. The twisted 
silk is then wound onto rectangular frames, known 
as creels or reels, and at the same time is measured 
off into lengths of from 10,000 to 15,000 yards, the 
silk now being once more in the form of skeins. It is 
then taken from the creels and rolled up into hanks, 
ready for dyeing. 

After the silk has been dyed it is returned in skeins, 
which are slipped on over a set of what are known as 
"soft silk" winders, from which it is wound onto 
spools once more. It is then taken to the warping 
department, where the spools are placed upon tables 
which may carry from 110 up to as many as 600 pegs. 
In the hand-warping machines there will be from 100 
to 120 spools on & table, while the power-warping 
machines will carry from 300 to 600 spools. The 
operator gathers up the ends of silk on each spool 
and runs the threads onto the frames in the mill, 
the threads in this case being wound parallel. From 
100 to 4,000 threads are run off on warping spools, 
which are technically known as "beams" — round cyl- 



inders of wood or iron which are 6 or 7 inches in 
diameter, and of a width which varies from 4 inches 
to 36 inches, according to the character of the fabric 
of which the thread is to form the warp. 

The beams are then carried to the looms, where the 
threads are first led through a "harness," and then 
passed through a steel "reed" or comb, there being 
from two to fourteen threads in one "dent," according 
to the quality of the goods. The harness consists of 
a series of top and bottom slats known as "shafts," 
each pair of which is connected by a number of parallel 
vertical threads at the center of each of which is a small 
brass eyelet through which the silk threads are passed. 
Several of these sets are arranged vertically behind 
each other in the loom, and each harness with its 
set of threads is raised in turn between each passage 
of the shuttle through the warp. Bach harness thus 
serves to lift a different set of threads for the passage 
of the shuttle; and it is by the proper adjustment of 
the vertical motions of the harness to the strokes of 
the shuttle that the nature of the weave of the goods 
is determined. The woven fabric is then taken to 
the packing room, where all knots, dirt, and stains 
are removed. 

The goods are now taken to the finishing depart- 
ment, where it is put through a variety of oper- 
ations which would necessitate another article to ade- 
quately describe them. Among other operations is that 
of singeing, to take off any rough nap that may be 
left on the goods, and sprinkling or sponging with 
a preparation of wax and gelatine, a process which is 
not unlike that of starching in laundry work. The 
final gloss or finish is secured by calendering, in which 
the fabric is run between a series of superimposed 
steel rolls, where it is ironed out and the fine glossy 
finish is secured. The goods are then either folded or 
wrapped on blocks ready for the market. 

♦ ■ ■ » — 

Projects for Utilizing tlie Hydraulic Power of 
the Rlione. 

A number of projects are under consideration for 




of 60 square yards section and 1.2 miles long; a total 
fall of 51 to 55 feet will thus be utilized, from which 
a force of 25,000 horse power will be obtained at low 
water. The second project is that of the "Boucle de 
Rhone." A dam will be placed at Les Andelieres, near 
Bellegarde; here the banks are somewhat wider, and 
the dam will cover 100 feet and have 20 to 22 feet 
height. A tunnel just above the dam will take off 
160 cubic yards per second (80 to 90 at low water). 
The tunnel will be somewhat shorter than the preced- 
ing, and will end at Bssertoux. A total fall of 80 to 85 
feet will thus be obtained, giving 24,000 to 25,000 horse 
power, besides 5,000 to 6,000 horse power taken 
directly by a small hydraulic plant installed beside 
the dam on the right bank; this gives a total of 30,000 
horse power. The third project is that of the Pont de 
Gresin. At this point, about 8 miles from the Swiss 
frontier, the river flows in a narrow gorge only 80 feet 
wide, and is here 25 feet deep, on an average. This 
point is near the railroad from Lyons to Geneva, and 
is thus a good locality for establishing industries; a 
branch line of 2 miles would connect it to the railroad. 
The fall of water obtained by a dam at this point will 
be 65 feet, with an output of 150 cubic yards per 
second during low water, and double this amount for 
the rest of the year. A minimum of 30,000 horse 
power may thus be counted on. The plant will include 
a dam with movable gates, a hydraulic plant with 
turbines and dynamos, and a system of canals for the 
discharge of water. The dam will form a vast lake, 
or water reservoir, and the water will be taken 
directly into the station by conduits passing through 
the walls; after passing the turbines it will be dis- 
charged into the river below the dam. The generating 
plant will contain fifteen turbine-dynamo groups of 
2,000 horse power each; the turbines with horizontal 
shaft will be coupled directly to polyphase alternators; 
a set of smaller turbines will drive the exciting 
dynamos, and the station will have the necessary 
switchboards and appliances. It is probable that 
within three years these projects will have been com- 
pleted, and the Bellegarde region will possess a total 
of 100,000 horse power at low water, and 200,000 
during nine or ten months of the year. This will be 
utilized either on the spot for the manufacture of 
electro-chemical or metallurgical products — such as 
carbide of calcium, vanadium, carbonates of sodium 
or potassium, aluminium, etc. — or for the supply ot 
energy over a radius of 80 to 90 miles, following the 
example of the Niagara plant. 



THE SILKWORM, FROM EGG TO FULL-GROWN LARVA. 

1. Eggs on paper. 2. Newly-hatched worms feeding on mulberry leaves. 3. Silkworms at first moult, 
4. Second moult. 5. Third moult. 6. Full-grown, ready to spin. 



utilizing the hydraulic power of the Rhone, and there 
is no doubt that before long a number of plants will 
be established at different points, and it is expected 
that more than 200,000 horse power at a maximum, 
or 100,000 at a minimum, will be obtained. Three 
important projects have been planned, each by a syn- 
dicate of manufacturers; these plants will all be in- 
stalled upon that portion of the Rhone which lies 
between Pyrimont and Fort de l'Ecluse, near the 
Swiss frontier. In this region the river has many 
rapids and falls; for instance, over a distance of only 
12 miles the difference of level is about 200 feet. On 
the other hand, since the city of Geneva, using Lake 
Leman as a reservoir, has regularized the supply a't 
periods of low water, as much as 160 cubic yards per 
second may be counted upon, below the junction of the 
Rhone and the Arve; from this it follows that over 
this stretch of 12 miles about 100,000 horse power may 
be obtained at low water. During 9 or 10 months, the 
maximum period, as much as 200,000 horse power is 
obtained. A hydraulic plant has already been installed 
in this region by an Anglo Swiss company, who use 
about 10,000 horse power. The three projects in con- 
sideration have been made by syndicates of French 
manufacturers, who are only waiting until the formali- 
ties have been completed before commencing work. 
The plans have all been drawn up for some time past, 
and the land has been purchased. The first of these 
projects is that of Malpertuis. At 2Vj miles below 
Bellegarde the river falls at a height of 30 to 35 feet 
at the "Passe de Malpertuis." The river here flows 
between two perpendicular banks only 160 feet apart. 
According to this project, a dam will be constructed 
at a point above the fall, and a part of the water, 160 
cubic yards per second, will be taken off by a tunnel 



A Prize Tor Communication Witli Otlier Planets. 

The sum of 100,000 francs was bequeathed to the 
French Academy of Sciences in 1891 to be 
awarded to the first person who would be 
successful in communicating with an- 
other world. The Academy at first did 
not care to accept such a curious bequest, 
but finally it did so in the following 
words: "Madame Veuve Guzmann, a 
friend of astronomy and a believer in the 
plurality of inhabited worlds, has left to 
the Academy the sum of 100,000 francs 
to be given as a prize to the person who 
shall first enter into communication of 
an astre other than the planet Mars." 
The will wisely further stipulates that 
each time the prize has not been awarded for a period 
of five years, the accumulated interest shall be devoted 
to a work which will help the progress of astronomy. 
The intentions of the founder will be scrupulously 
followed. Astronomers naturally wonder why Mars 
was debarred. 
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A Funeral Trolley Oar. 

Baltimore has a number of fine suburban cemeteries, 
all of which are reached by some division of the street 
railway lines, and the company found by putting in a 
few crossovers they could take a car from any part of 
the city to any one of the burying grounds. It was, 
therefore, decided to offer cars for the transportation 
of funeral parties, says The Street Railway Review. 
The company built a special car well adapted for the 
purpose. The car is divided into two compartments, 
the smaller of which has running its full length an- 
other compartment or vault in which the casket is 
carried. A heavy plate glass door hinged to swin^ 
downward gives access to the vault from the outside. 
When a casket is to be placed in the car, the shelf is 
drawn out, the casket lifted upon it, and the shelf is 
then pushed back in place. The larger compartment 
has twelve crow seats in the center aisle, giving a 
seating capacity of twenty-four; the smaller compart- 
ment has four seats. Heavy black curtains divide this 
section into two private compartments for the imme- 
diate family of the deceased. Floral contributions are 
piled upon the top of the vault, and can be seen from 
the street. The car is finished inside and out with 
black enamel with nickel plated fixtures. The car has 
been named "Dolores." meaning sorrow, and it is rent- 
ed at from $20 to $25 for each interment. 



> 1901 SCIENTIFIC AMERICAN, INC. 



February 23, 1901. 



Automobile News. 

The New York Zoological Society will soon operate 
automobiles of its own for the convenience of the 
public. 

Consul Gibbs reports from Tamatave, December 3, 
1900, that Mr. E. Cayeux, a sawmill owner of that 
city, invites correspondence in regard to liquid-air 
motors. Correspondence may be conducted in the Eng- 
lish language. 

A beginning has been made in Chicago to supplant 
the clanging gongs of public vehicles by more mellow 
chimes, says The Electrical World. A downtown firm 
which operates several automobiles was the first to 
make the change. The Municipal Art Association and 
the Anti-Noise League are interested in the matter, 
and it has been suggested that a crusade against gongs 
be inaugurated. 

One of the disadvantages of motor-driven ambu- 
lances has been that they do not get the right of way 
as easily as horse driven vehicles. The familiar clang- 
ing of the ambulance gong and the sound of the clat- 
tering hoofs of the horses was always sure to clear 
the way promptly for an ambulance. Now the ambu- 
lances have been provided with electric bells which do 
not differ materially from those which other electric 
vehicles carry, and the result is that trucks or wagons 
do not get out of the way as quickly. It has been sug- 
gested that compressed air whistles or larger gongs 
might be used. A return to the old foot gong would 
probably obviate the difficulty to a certain extent. 

An automobile exposition is to be held in Vienna this 
year, under the auspices of the Automobile Club of 
Austria and the patronage of the Archduke Francis- 
Salvator, who is himself a great lover of the sport. 
The exposition will be held from the 25th of May to 
the 0th of June, in the Prater, where a large space 
has been set apart for it. All kinds of automobile 
vehicles will be represented, including private car- 
riages, towing machines, delivery wagons, motocycles, 
etc., besides the accessories and detached pieces, rep- 
resenting the advanced stage of development which the 
industry has reached in Austria. Foreign exhibitors 
will also be well represented, and the Automobile Club 
has extended a cordial invitation to all manufacturers. 
The club is taking measures to have the foreign 
products passed through the custom house free of duty 
on condition that they will be brought back directly 
after the exposition. It is expected that the German 
industry will show the advances it has recently made 
by a large number of exhibits. 

Lieut. Edouard Engles, of Frankfort-on-the-Main, has 
lately made a tour of the Alps with a Benz machine of 
five horse power, accompanied by his wife and an as- 
sistant. The machine weighed 1,500 pounds and car- 
ried 175 pounds of baggage. Starting from Frankfort, 
they passed through Stuttgart and Munich, then Inss- 
bruck by way of Kochelsee and Walchersee, and crossed 
the Karwendel at an altitude of 3,500 feet, and after- 
ward the Brenner at 4,080 feet. They then continued 
their voyage by Sterzing, Cortino, Trevisi, to Ken- 
mestri (Venice). The return trip was made by way 
of Trieste, the passes of Tonal (5,640 feet), Epaica 
(3,540 feet), then by Tirano and Stilfser Joch (8,260 
feet), reaching Bregenz, Friedrichshofen, and Ulm. 
According to the declaration of the custom house of- 
ficers at Stilfser Joch, theirs was the first German 
machine to make the passage at that point. About 
1,200 miles in all were made on this trip, and the time 
was about 99 hours, giving an average speed of about 
12 miles an hour, in spite of the high altitudes reached. 

Among the novelties is the acetylene automobile 
which has been recently brought out in France. Ac- 
cording to reports, the machine is quite successful in 
its operation. In one of these machines the truck, 
which weighs about 1,100 pounds, carries a double 
motor of four cylinders and two explosion chambers; 
the motor is of the saine general type as the petroleum 
motor, but has received some modifications to adapt it 
for use with acetylene. The normal speed of the 
motor is 2,000 revolutions per minute, and it works 
without a flywheel; the vehicle is given a mean speed 
of 12 miles an hour on level road. The motor is not 
reversible, but there is a mechanism for speed chang- 
ing which is worked by a foot-pedal; the same device 
also makes the reversal of the machine at the rate of 
2 miles an hour. The usual gasoline reservoir is re- 
placed by an acetylene generator, and the supply of 
carbide carried on the machine will enable it to cover 
a distance of about 70 miles at a mean speed of 8 lo 
10 miles an hour. The motor is designed to develop 
from 8 to 10 horse power at normal working; it is 
mounted at the front of the truck, and the explosive 
mixture acts upon two pistons working in contrary 
directions, and thus the vibrations are almost neu- 
tralized. The apparatus is regulated so that the work- 
ing of the motor is proportional to the power neces- 
sary to develop, and the supply of gas is furnished ac- 
cordingly. If necessary the motor may be made to 
work with gasoline. It s expected that further details 
will be given as to this interesting system. 
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Arohnpolrtgrf *»al News. 

Excavations are being carried on at Pompeii around 
the Basilica. 

Many Etruscan tombs have been found in central 
Italy during the last two years. 

The theater at Ephesus has been laid bare by the 
Austrian excavations. The great harbor appears to 
be of Greek, not Roman, origin. 

L. Lindet considers that the windmill was imported 
into France and England from the East in the eleventh 
century, though it may have been in use earlier. 

Remains of the ancient theater of Augusta Tauri 
vorum (Turin) have been found in the area of the 
Palazzo Vecchio on the northern side of the ancient 
town. 

Remains of a house of Republican times have been 
found under the crypt of S. Cecilia in Trastevere, 
Rome. It was restored in the first part of the second 
century A. D. 

In carrying out the repairs to the Temple of Karnak 
M. Legrain discovered a city gate. It is the first found 
in Egypt and is of great height. The chief causes of 
the fall of part of the temple are the character of the 
soil and the artificial flooding of the temple. 

Drs. Grenfell and Hunt have a great mass of Ptole- 
maic papyri, some used for inside padding of crocodile 
coffins, others made up into human coffins, like the 
Petrie papyri. These latter have not been explored; 
the former contain at all events the official papers 
of a komogramateus, or village mayor, of the second 
century B. C. 

The Palazzo Piombino has housed the notable col- 
lection of antique marbles transferred to it from the 
Villa Ludovici. This collection has been acquired by 
the Italian government and will be placed temporarily 
in the museum at the Baths of Diocletian. They will 
be transferred to the Villa Borghese after it is acquired 
by the government. 

Below the pavement of the ^Emilian Basilica in the 
Roman Forum a great antique sewer has been opened. 
Just where it passes under the steps which led up from 
the street to the outer arcade of the Basilica the base 
of a small circular shrine projects into the roadway. 
It has been suggested that this is the temple of Venus 
Cloacina, the cleaning goddess. 

Cupellation is one of the most ancient of metallur- 
gical processes, and was well known at least as early 
as the year 600 B. C, says Nature. It was used by 
the Romans to extract silver from its ores in Spain 
and at Laurian, but it has been hitherto supposed that 
the hearths of their furnaces were made of compara- 
tively non-absorbent materials, such as clay and marl, 
the litharge and other oxides being skimmed off or 
allowed to flow away in side channels. It is now 
shown, however, by Mr. Gowland, in a paper read 
before the Society of Antiquaries in May last, that 
a silver refinery was worked at Silchester in which 
argentiferous copper was cupeled on hearths made 
of bone-ash. Bone-ash has the property of absorbing 
molten litharge and some other oxides as readily as 
blotting-paper absorbs water, and apparently only its 
high cost prevented its use by the Romans in all their 
later cupellation furnaces. Careful examination of the 
remains found at Silchester convinced Mr. Gowland 
that the work there resembled some of the operations 
formerly practised in Japan, and that it is probable 
that it consisted in the recovery of the silver from 
Roman copper coins issued in the third century A. D. 
The metal contained four per cent of silver, and was 
cupeled in three furnaces in succession with the aid 
of repeated additions of small quantities of lead. 

American universities have received 118 papyri from 
the Egyptian Exploration Fund. Among the sixteen 
papyri for Yale are portions of a lost comedy of the 
second century and of Plato's Republic of the century 
before and after Christ. Harvard's share includes a 
fragment of Paul's Epistle to the Romans, of Aloman, 
the chief lyric poet of Sparta, 651 B. C, and seven- 
teen other papyri. Columbia receives Xenophon's 
Hellenica, first century, a letter to the King of Mace- 
don, and fourteen other pieces. Johns Hopkins gets 
extracts from Thucydides of the second century, two 
of Demosthenes on the Crown, and thirteen other frag- 
ments. A piece of Herodotus of the second century, a 
complete contract for a loan in the reign of Nero, and 
eleven other pieces are assigned to Princeton. Of 
five papyri for Hamilton College, one is a letter to 
the Clerk of the Court in the time of Trajan, ac- 
knowledging the receipt of a will; and of four papyri 
to Vassar College, one is about a loan of 3,000 drachma? 
of silver, which shows that 8 per cent interest was 
then paid (third century). Of the total 118 papyri, 29 
are presented to the University of Pennsylvania. The 
larger part of the papyri are from Oxyrhyncus and 
the rest from various sites. The former is where the 
"New Sayings of Jesus" were found by the society, 
and also portions of St. Matthew, Mark, and John, far 
antedating any other known texts. 
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Electrical Notes. 

The moving sidewalk of the Paris Exposition was 
a great success; 6,694,308 persons paid for the priv- 
ilege of using the platforms, while only 2,635,867 used 
the railway that carried passengers in the other di- 
rection. 

Recent experiments in wireless telegraphy, in con- 
nection with the French fleet, have been so satisfac- 
tory that it has been decided to provide the whole 
Mediterranean squadron with wireless apparatus, 
which will be subjected to decisive tests during the 
coming cruise of the squadron. 

A new hotel which is to be built on Fifth Avenue 
will have many interesting electrical features, among 
which will be a system of electric service elevators, 
or movable pantries, fitted with electric heating tables. 
They will be run through every apartment, thereby 
insuring rapid service and hot food to guests taking 
their meals in their rooms. 

Visitors to Boston have often wondered at the 
obsolete Back Bay horse car line, which consisted of 
only two cars operated by four men. All the other 
street car lines in the city are, of course, operated 
electrically. The trolley is hardly adapted to that 
section of the Back Bay district served by the horse 
car line. The tracks are to be taken up and electric 
omnibuses are taking the place of the cars. 

A test of the Murphy third rail sectional system took 
place recently in the Baltimore & Ohio tunnel and in 
the yards at Baltimore. One of the heavy locomotives 
ran up and down the yard track at a high rate of 
speed by the sectional third-rail system. Everything 
worked perfectly, each switch operated as intended. 
It took six months to install the system through the 
yard and tunnel. 

Prof. W. Nipher, of Washington University, has 
discovered that sensitized plates which have been ex- 
posed to sunlight and are therefore useless for or- 
dinary photography can be employed in making X-ray 
photographs. The development of such plates which 
have been acted upon by the X-rays gives a positive 
image. Moreover, the plates can be developed by the 
feeble light of an ordinary lamp, so that the fine de- 
tails which may be lost by over-development can be 
carefully observed. 

The installation of Marconi's wireless telegraphy 
upon the vessels plying between Dover and 'Ostend 
has proved a great success. In the first test the 
operators after they had left the latter port, and 
while still some distance from land, succeeded in 
communicating with the Marconi station at Dovercourt 
in Essex, considerably over 100 miles away. The dis- 
tance from Dover to Ostend is 73 miles, and the 
operators were successful in transmitting a message 
from the vessel as she entered the harbor at Dover 
to the station on the Belgian side. The utility of the 
system was, however, more adequately exemplified a 
few days after its installation during a gale. The 
vessel encountered heavy seas, and her passage was 
consequently delayed. The operators, however, con- 
tinued in communication with the shore, and were 
able to announce their bearings from time to time. 
Messages were also transmitted for the passengers, 
while one was received from Brussels. The system 
has been of great advantage in connection with the 
navigation of the vessel, since on more than one oc- 
casion the captain has received notification by ether 
communication of the presence of fogs off the Belgian 
shore, and has, therefore, been able to reduce the speed 
of his vessel accordingly. 

The Central London Electric Railway has met with 
such popularity that the officials are experiencing, con- 
siderable difficulty in preventing overcrowding of the 
carriages. The daily conveyance of passengers now 
amounts to over 200,000, and on wet days the comple- 
ment is greatly increased. One solution of the prob- 
lem is the lengthening of the trains by the addition 
of one or two extra carriages, but if this is resorted 
to the platforms will have to be extended. Another 
suggestion is a more frequent service, but the suc- 
cess of this scheme depends entirely upon the public 
itself. At the present time the trains are only sched- 
uled to make a 15 seconds stoppage at the stations, 
but, of course, at some places such a short stoppage 
is impossible. The duration of a stop must depend 
upon the number of passengers who desire to detrain 
at that particular point. The company suggests that 
the passengers should prepare to leave the train before 
it reaches their destination. If this were followed 
no doubt the difficulty would be to a certain extent 
solved. The trains are at present running at intervals 
of 3 minutes, but this service is to be increased to 
2\'-< minutes headway. Probably this latter will be the 
limit at which the trains can run with perfect safety. 
The earning capacity of the railway is enormous, as 
may be recognized from the number of passengers car- 
ried, but up to the present nothing has been published 
regarding the expenses, so that it is impossible to 
estimate what dividend the railway will pay. 
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DE DIETRICH AUTOMOBILES. 

AMEDEE BOLLEE (F1LS) SYSTEM. 

The type of automobile exhibited by the De Dietrich 
Company is shown in the illustrations and diagrams. 
The truck rests upon the axles by long and elastic 
springs; as it carries all the organs of the motor and 
the transmission, any form of carriage body may be used. 
Two of the principal types are shown 
in the engravings, one of these being 
a racing machine. In front of the 
truck is placed the motor which is 
supported by a cross-tube and a T-iron. 
The starting of the motor is effected 
by the handle, whose shaft carries at 
the other end a bevel gear, which en- 
gages with a similar gear on the 
motor shaft. The movement of the 
motor is transmitted to the rear by 
the belt, J. The speed-changing 
mechanism, shown in Fig. 2, is placed 
in the rear of the truck, and includes 
four speeds and reversal. The two 
main pulleys, P P', mounted on the 
intermediate shaft, A, carry the belt 
from the motor; the pulley, P, is fixed, 
while P' is loose on the shaft. The 
fork, F, displaces the belt to the fixed 
pulley and starts the system, the fork 
being controlled by a handle within 
reach of the conductor and a series of 
levers. The shaft, A, is mounted in 
two hearings. The gears, 1, 2, 3, 4, 
for the different speeds are mounted 
on a collar which turns with the 
shaft, but is keyed to it and may be 
displaced to one side or the other, throwing the differ- 
ent gears into connection with the gears, 1', 2', 3', 4', on 
the shaft of the differential. The gears are displaced 
by a lever, L, which engages in a collar, r. In the 
figure showing the speed-changing device the wheels, 
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4 and 4', are engaged, this giving the maximum speed; 
by pushing the lever the wheels, 3, 3', are engaged 
and so on to 1 1' which gives the slowest speed. The 
rear movement is obtained by the small pinion, p, 
mounted on a shaft carried at the end of a lever, V; 
the pinions, 1 1', are placed near together, but with- 
out touching, and the lever then moves the small 
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Fig. 3— THE DE DIETRICH MOTOR. 




DE DIETRICH RACING MACHINE. 

pinion into contact with each of the gears, transmit- 
ting the movement in the inverse direction. The 
differential, D (Pig. 2), is of the usual type; it car- 
ries a drum, 0. upon which a braking action is ob- 
tained by a steel band. The pinions, M and N, are 
mounted at each end of the shaft and turn in oil, trans- 
mitting their movement by two bevel gears to two 
lateral shafts upon whose extremities are carried the 
small pinions in the side elevation, which engage 
with the gears upon the driving wheels. The motor, 
Fig. 3, is horizontal, and has two cylinders cast with 
their water envelopes. The ignition is made by in- 
candescent tubes. The normal speed of the motor 
is 650 revolutions. The 6% horse power size weighs 
330 pounds, and the 10 horse power, 400 pounds. The 
cooling of the cylinders is obtained by water contained 
in a special tank where it remains cold until entirely 
exhausted; it is brought to the cylinders by a tube 

of small diameter 
without any me- 
chanical device, thus 
suppressing the cir- 
culation pump. The 



steam from the cooling chamber of the motor passes 
into a condenser formed of tubes, placed generally in 
front of the vehicle; the steam is condensed in whole 
or part and the water returns to the cylinder jackets by 
a tube passing below the motor. For a motor of 9 
horse power, 12 or 14 yards of cooling tube placed 
in front of the vehicle allow a whole day's run without 
renewing the water. The motor is 
provided with a centrifugal governor 
which acts upon the exhaust valves. 
The carbureter is shown in Fig. 4. 
The reservoir, R, carries the cylin- 
drical float, F ; the gasoline arrives by 
the tube r, and a constant level is 
obtained in the reservoir by the con- 
ical plug, c. which stops the orifice 
at a certain level. The tube, T, below, 
communicates with the second part, 
containing two cylindrical chambers. 
The lower chamber admits air by the 
opening, A. and in the upper is the 
aspiration orifice, D, of the cylinders. 
In the center is a circular plate, 
pierced with holes carried upon the 
rod, V, whose lower part enters into 
the conical orifice, t, of the gasoline 
tube. Owing to the aspirating effect 
of the piston, the gasoline comes out 
in jets and strikes the plate, producing 
an atomizing effect, and the air ar- 
riving by the orifice, A, is thus car- 
bureted, and passes into the upper 
cylinder and thence to the motor. The 
gasoline supply is regulated by a 
screw above, which limits the course 
of the vertical rod; the screw is operated by a lever 
within reach of the conductor. The steering of the 
vehicle is effected by a hand-wheel whose movement 
is transmitted to the front wheels by a system of 
levers. The conductor has also at hand the brake lever, 
the speed-changing device for the pinions, the lever for 
regulating the carburetion, and a lever which acts upon 
the governor spring and thus changes the speed of 
the motor. A second brake is provided, which acts 
upon a collar on the main driving gears. 




Rafia fiber is a staple article of commerce in Mada- 
gascar. The Hovas use the under part of the leaf, 
split very fine, as a warp with a weft of white silk 
producing an article called silklamba, which is sold 
both in Europe and America. The coast tribes use it 
for clothing, but of coarse quality, with dyed stripes 
of indigo, saffron, black, and a dirty green. It is a 
cold, comfortless-looking material and does not lend 
itself to graceful folds, and when two natives come 
down a road clad in new rafia shirts the noise pro- 
duced is somewhat similar to that of two wire meat 
covers rubbing together. 




Fig. 2 —THE SPEED-CHANGING GEAR. 



Fig. 4 —THE DE DIETRICH CARBURETER. 



Fig. 1— SIDE ELEVATION OF THE CARRIAGE FRAME. 




DE DIETRICH MOTOR CARRIAGE. 



DE DIETRICH MOTOR CARRIAGE WITH TOP UP. 
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RUNNING DOWN WHALES. 

BY CHAKLES FREDERICK HOLDER. 

The coast of Southern California is protected, to a 
certain extent, by the islands off shore. The group 
begins at Santa Barbara with San Miguel; then come 
Santa Rosa, Santa Cruz, Anacapa, and farther out to 
sea, thirty miles, San Nicolas. The next following 
south are Santa Barbara, Santa Catalina, San Clement, 
and then with a break of seventy miles the Coronadoes. 
These islands are almost parallel to the coast range 
and constitute virtually an out-to sea coast range of 
mountains which, in all probability, were thrust up 
at the time the coast was formed, leaving a deep de- 
pression between them and the mainland. 

This region of extremely deep water is a famous 
roadway for whales, several kinds being found her: 
feeding upon the vast schools of jelly fishes which are 
nearly always present. The whale most common is 
the California gray, which goes every year to the shal- 
lows of the Gulf of California to give birth to its young, 
then moving north along the California coast in what 
is virtually a great procession. At this time the chan- 
nel is the sporting ground for the huge animals, and 
nearly every steamer that crosses sights a school, the 
scene forming one of the attractions of the trip, as the 
whales, far from being wild or timid, sometimes evince 
a playful mood, or, incited by curiosity, come near the 
steamer, affording the passengers a near view of the 
largest of living animals. 

This sociable disposition has resulted in several en- 
counters between the whales and vessels in which the 
former have always come off second best. Some years 
ago a steamer on the trip from San Pedro to San Fran- 
cisco struck some body, supposed at first to be a log. 
Several of the men were thrown to the deck; the wheel 
turned over so violently that the helmsman was also 
thrown down, and the steamer for the moment came 
to a standstill. All hands were called, the pumps 
sounded, and as the mate ran aft he saw a large whale 
lashing the water astern. The vessel had struck it 
directly back of the right paddle and evidently crushed 
it down, rising over it. This whale drifted into Santa 
Catalina some days later and was towed into one of 
the little bays of the coast where it was cut up by the 
fishermen. 

During the summer of 1900 the steamer "Hermosa" 
killed a whale off San Pedro, which was at least eighty 
feet in length. The steamer was plowing along at a 
rate of twelve miles an hour when suddenly a large 
whale rose to spout directly in front of her, placing 
itself inadvertently across her bows, so that the blow 
was struck fairly. The shock created a sensation on 
board and the blow was so violent that several people 
were thrown from their feet. It was supposed that the 
vessel had struck a sunken rock; she stopped for a 
few seconds, trembled, then rose about three feet, heel- 
ing slightly, then resumed her course, passing through 
a mass of blood which colored the water, showing that 
she had plunged into some large animal. A dead whale 
was sighted two days later and for several days, on 
account of its size, it drifted up and down the coast 
with the tide, defying the efforts of speculative fish- 
ermen to secure it. Finally a heavy sea tossed it on 
the coast at the resort of Redondo, where it was 
hauled In at high tide, and when the latter went out 
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left a marvelous spectacle of the remains of one of 
the largest of living animals. Hundreds of people 
visited the spot before it was dismembered. A long 
wound told the story of its contact with the steamer 
that was wholly uninjured. 

Doubtless if the records of shipping disasters were 
examined many instances would be found where ves- 
sels had crashed into whales with results fatal to the 
animal and more or less injurious to the vessel. In 
this connection a curious incident may be related 
regarding the actions of a school of whales at the 
island of Santa Rosa, Cal. The channel between this 
island is narrow and often extremely rough, and dur- 
ing a storm it was believed by those on the island that 
the whales became demoralized, as they deliberately 




CALIFORNIA GRAY WHALE KILLED BY A STEAMER. 

ran ashore, and the remarkable sight of five or six 
large whales was observed helpless on the sands. Their 
bones remained for a long time on what became known 
as the whales' graveyard. 

< m ♦ 

A GLIMPSE OF THE NAVAL BATTLE OF SANTIAGO. 

To those of our readers who take a lively interest 
in the history of the United States navy, the engrav- 
ing which we present of one of the most important 
phases of the battle of Santiago will possess special 
attraction. In proportion to its size there is no navy, 
surely, to whose credit stands such a long list of 
successful encounters, and in the absolute complete- 
ness of the victory gained, even after every allow- 
ance has been made for the numbers and power of 
our ships and the superior discipline of the crews, 
this battle off the south coast of Cuba will always 
stand pre-eminent. 

Santiago was a triumph both of material and men; 
a victory the winning of which commenced long before 
the war-cloud arose and the first gun was heard. The 
swift destruction of the flower of the enemy's fleet 
was merely the culmination of a work for whose in- 
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ception we must go back to the time when our ships 
first took form on the designer's draughting board, 
and our ordnance experts drew the diagrams of gun 
and gun mount, or the engineers converted their al- 
lotted share of the displacement into engines, boilers 
and fuel. 

Our engraving of the famous battle was made 
from one of a series of historical paintings which 
the retiring Chief Naval Constructor, Rear-Admiral 
Hichborn, has had painted to represent the develop- 
ment of naval architecture in America. These paint- 
ings, which are hung in the office of the Chief of the 
Bureau, commence with the caravels of Columbus, 
1492, and end with the "Pennsylvania" class of battle- 
ships of 1901. In addition to this series, and as a 
climax to the story of naval progress, a large painting 
of the battle of Santiago de Cuba, the latest engage- 
ment which reflected credit alike on the design, the 
material, and the men of the United States navy, has 
been added. As almost all the vessels engaged in 
this action were from designs of which the retiring 
Chief Constructor has had supervision, there was 
something peculiarly fitting in placing a painting 
of this engagement among those of the vessels that 
engaged in it. 

It will be remembered that between 9:35 and 10 
o'clock on the morning of Sunday, July 3, 1898, when 
the Spanish vessels attempted to escape from Santi- 
ago de Cuba, the United States' blockading fleet con- 
sisted of the "Brooklyn," "Texas," "Oregon," "Iowa," 
"Indiana" and the auxiliaries "Gloucester" and "Vix- 
en," arranged in a semicircle about the harbor en- 
trance, about 2 1 /-! to 4 miles from shore, that being 
the limit of the day blockading distance. Two other 
vessels of the fleet, the "Massachusetts" and the "New 
York," were unavoidably absent, the former having 
left at 4 o'clock A. M. for Guantanamo to coal, and 
the latter to convey Rear Admiral Sampson to Siboney 
for a conference with General Shatter. 

When the Spanish fleet cleared the harbor's en- 
trance, it became at once apparent that a running 
fight was planned instead of an attack upon the Am- 
erican fleet. This method of escape attempted by 
the Spanish fleet, all steering in the same direction 
and in single formation, made the scheme of battle 
very easy for the American squadron. 

The first rush of the Spaniards to the westward 
carried them past a number of the vessels of the 
blockading squadron, whose crews were at Sunday 
"Quarters for inspection," but when the warning, 
"Enemy's ships escaping," was reported from the 
lookout and "General quarters" sounded, the men 
dropped clean clothes and polished accouterments and 
with a cheer sprang to man the guns. The thorough 
training they had received in the service quickly 
demonstrated to the enemy that they had encoun- 
tered no ordinary opponent, for in less than three- 
quarters of an hour from the time the last Spanish 
vessel had left the harbor, four of the six vessels 
comprising the fleet had been set on fire and beached. 

The time selected for the painting was about 10:20 
o'clock A. M. at a point off Cabrera Point looking 
eastward. The Spanish ships are seen close in shore, 
the "Viscaya" leading and the "Colon" following, the 
"Maria Teresa" and "Oquendo" on fire turning to run 




THE NAVAL BATTLE OF SANTIAGO, AS SEEN OFF CABRERA POINT. 
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fn shore, and the torpedo boats "Furor" and "Pluton" 
practically destroyed. The American fleet is shown in 
the foreground with the "Brooklyn" in the lead, fol- 
lowed by the "Oregon" and "Texas," while in the 
distance are seen the "Iowa," "Indiana" and the aux 
iliary yacht "Gloucester." The engagement at this 
time and in this position was probably the most ex- 
citing and picturesque of any during the battle, and 
its portrayal by the artist is very realistic and in- 
spiring. 



THREE RECENTLY PATENTED NOVELTIES. 
In certain forms of Are-hydrants, the face of the 
v-ilve is moved across the seat, whereby not only the 

valve, but also the seat, 
is injured. To over- 
come this objection 
Robert Hughes, of Wa- 
terford, N. Y., employs 
a novel arrangement of 
levers by means of 
which the valve is made 
to move parallel to a 
desired plane. 

The valve is provided 
with two blocks, one 
fixed and the other ca- 
pable of sliding in a 
Slot. To each block one 
end of a lever is piv- 
oted, the other end of 
one lever being pivoted 
to a support loosely re- 
ceiving the end of a 
screw stem, and the 
other end of the second 
lever being pivoted to a 
nut threaded on the 
stem. The levers are 
pivoted together. When 
the screw-stem is turn- 
ed in one direction the 
nut is carried up and the valve drawn from its seat. 
The sliding block as it works in its seat reduces the 
downward travel of the valve to a minimum. When the 
levers are pivoted together at their middle points 
there is no downward travel of the valve. 

A self-marking try-square is an invention patented 
by Isaac W. Stephens, of Sardis, Tenn., which is dis- 
tinctly novel in form and operation. The handle of 
the try-square is hollowed to receive a spring-actuated 
push-pin joined by a pin and slot connection with one 
end of a lever fulcrumed near its middle. The other 
end of the lever is loosely received by a recess in a 
scoring-plate having reciprocating movement in the 
channeled blade of the try-square. The edge of the 
scoring-plate is provided with elastic spring tongues 
formed with prongs bent in opposite directions. By 
pressing upon the push-pin the scoring-plate is moved 
in one direction. When the push-pin is released the 
spring moves the scoring-plate in the other direction. 
A very simple and ingenious pendulum adjuster has 




& SIMPLE VALVE MECHANISM 
FOR FIRE-HYDRANTS. 




THE DIVIDED PALLET-ROD FOR ADJUSTING THE 
BEAT OF A PENDULUM. 



been devised by Simon B. Parker, of Springfield, Mass. 
The novel feature of the invention consists in employ- 
ing a divided pallet-rod, the two sections of which are 
connected by means of separable metal disks held 
together by a clamping-screw. Proper friction can 
be given to the disks by the adjustment of the clamp- 
ing screw. By simply starting the pendulum to bank 
the pallet on the escape-wheel, the pendulum swings 
within its normal arc by reason of the adjustment 
of the disks. The arrangement can easily be applied 
to old- clocks by cutting the pallet-rod in two and 
securing the disks in place. 



Sf tuntiiit j&mtxum. 

REPAIRING A BROKEN SHAFT AT SEA. 

On the 12th of December last, at three o'clock in the 
afternoon, the Danish steamer "Louisiana" was in the 
Gulf of Mexico, about sixty miles from the mouth of 
the Mississippi River, loaded with a full cargo for 
Aarhus, Denmark, when suddenly the first interme- 
diate shaft broke completely through and the engines 
commenced to race violently. On stopping the en- 
gines it was found that the accident had happened 
within the shaft tunnel, a diagonal fracture 28 inches 
in length having occurred in the first intermediate 
shaft. The gland-bush in the watertight partition, and 
the foremost bearing, were found to have been de- 
molished, as well as the head of the second bearing. 
On examining the shaft, which measured 11 '/+ inches 
in diameter, it was found that only one-quarter of 
its length was intact. 

Repairs were started at four o'clock, one hour after 
the accident, the first work to be done consisting in 
boring two lVi-inch holes through the fracture, one 
near each end, the engine-room force being also set to 
work at the same time forging the special tools re- 
quired for the repairs. To hold the broken ends to- 
gether two band-rings were taken from the hoisting 
gear and clamped around the shaft, and in order to 
get rid of the vibration from the propeller the tail- 
end shaft was disconnected. It took 39 hours altogether 
to complete the boring of the two l'/i-inch holes. Dur- 
ing the boring a band was taken from the foremast 
of the steamer and forged into a collar 1 '.■. inches thick 
by 6 inches in width, and of the diameter of the shaft. 
As soon as the holes had been bored to 1 V-i inches, work 
was started on enlarging them to a diameter of 2^4 
inches, and two bolts were taken from the main bear- 
ing, cut down to length and bolted through the 
shafts, as shown in the drawing. The forged collar 
was then fitted on and Babbitt-metal was poured into 
the joint. The first bearing box was replaced by a 
wooden one, and the tail-end shaft and the repaired 
intermediate shaft were then connected up. The re- 
pairs were completed at one P. M. on the 17th, the 
chief engineer and his assistants having worked con- 
tinuously day and night for nearly five days. At three 
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THE SHAFT REPAIRED. 

P. M. the vessel started at slow speed and reached 
the lightship at the South Pass of the Mississippi six 
hours later, where she anchored until she was picked 
up by a tugt Mt and taken into the river. The great- 
est credit is due to Capt. Jensen and the engineer 
staff for the pluck and resourcefulness shown in the 
carrying out of such a repair job at sea. 

The t'lia rle&toll Kx position. 

The new Exposition at Charleston will open Decem- 
ber, 1901, and will remain open until June, 1902. It 
is intended to advertise to the world the progress of 
South Carolina and the neighboring Southern cities, 
and the advantage Charleston enjoys as a natural sea- 
port for the trade between the West Indies and the 
United States. There will be a large number of ex- 
hibits from the West Indies, and from Florida, and 
the whole exposition will be characteristic of the 
tropics. The grounds cover about 250 acres of land, 
and are situated on the Ashley River, 4V-. miles above 
Charleston. As the river is navigable for large ships 
up to that point two or more naval vessels will be 
stationed there. An artificial lake will be constructed 
near the middle of the grounds extending over an area 
of 30 acres. In the middle of the lake will be an elec- 
trical island. Two old colonial houses situated on the 
exposition grounds will be retained. The plaza will 
be 1,200 by 900, and there will be an auditorium ca- 
pable of holding 6,000 persons. On it will also be 
situated the Cotton Palace and the buildings of Com- 
merce and Agriculture. The style of architecture will 
be Spanish-Renaissance. The materials used will be 
pine and staff. 



II iirvcst inii* Extraordinary. 

The bulk of the flax grown in Kittson County, Minn., 
was harvested under very remarkable conditions. The 
fall was unusually wet, and it was found impossible 
to get on the fields. Freezing weather came almost 
immediately thereafter, and an extremely heavy fall 
of snow. The old methods had to be abandoned, and 
mowers brought into use. The sickle bar was entirely 
under the snow, and after the flax was cut it still 
stood as erect as ever, but the hay-rake following had 
no trouble in gathering it, as it was so thick and so 
entwined that the rake caught it all. 



A SIMPLE AND EFFICIENT CLIPPER GRINDER 
AND SURFACE GRINDER. 

The subject of the accompanying illustration is a 
novel grinding device for snarpening the blades of 
clippers. The inventor of the machine is William 
Taber, and its manufacturer J. Van Benschoten, 14 to 
20 Catherine Street, Poughkeepsie, N. Y. 

As our illustration shows, the machine comprises es- 
sentially a frame having a horizontal arm and a 
base. Between the horizontal arm and the base a 
vertical shaft, carrying a 14-inch emery wheel, turns 
on a cone bearing. Power is transmitted by belt 
and pulley. In its upper face the stone is provided 
with a circular depression four inches in diameter. 




THE VAN BENSCHOTEN CLIPPER GRINDER. 

On the five inches of flat grinding surface thus 
furnished clippers are held parallel and moved later- 
ally over the two edges, whereby the surface of the 
stone is maintained both flat and true. In order that 
the stone can be trued without removing the vertical 
shaft from its bearing, a special truing attachment has 
been devised consisting of two half inch rods, fitted 
in proper supports on which a star-wheel emery- 
dresser is moved gradually across the surface by means 
of a small crank and a screw. The dresser is also 
adjustable, so that any cut desired can be made. Thus 
not only can the stone be trued absolutely, but all 
glaze is removed as well. 

Owing to the accuracy with which the surface of the 
stone can be ground, this device can be used on any 
light surface, such as the blades of sausage cutters, 
meat choppers, dies, cutter knives, and the like. 



The Current Supplement. 

The current Supplement, No. 1312, has many inter- 
esting articles. "The Ancient History of Water En- 
gineering" is by James Mansergh. "Observations on 
Crookes Tubes" is by H. Westbury. "The Optics of 
Tri-Chromatic Photography" is by F. E. Ives. "Mam- 
mals and Reptiles; or. What Was the Ice Age?" by 




' TRY-SQUARE WITH SELF ADJUSTING SCORING 
DEVICE. 

Joshua Rutland, is a most interesting paper. "The 
Mosquito as Transmitter of Micro Organisms" is by 
Dr. R. Menger. "The Galileo Museum at Florence" 
is the subject of an interesting engraving. The usual 
Consular matter and Trade Notes and Receipts are 
given. 
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RECENTLY PATENTED INVENTIONS. 
Engineering Improvements. 

FEEDING SCALE-PREVENTIVES INTO 
BOILEKS, — George Neubaijek, Manhattan, 
New York city. The apparatus comprises an 
injector connected at the inlet with the dis- 
charge of a boiler feed-pump and at the outlet 
with the suction of the boiler feed-pump ; and 
a container for the scale-preventive, discharg- 
ing into the injector. By means of this appa- 
ratus the engineer can force more or less of 
the preventive into the boiler, according to the 
condition of the feed-water. 



Mechanical Devices. 

CAR-BRAKE. — John H. Diercks, Minne- 
apolis, Minn. One end of a brake-band on one 
of the wheel-hubs is connected with a lever, 
and the other end of the band is connected 
with a second lever. A rock-shaft has- opera- 
tive connection with the first lever ; and a 
brake-rod has connection with the rock-shaft. 
Band-brakes, co-acting with the other wheels, 
have operative connection with the lever and 
the rock-shaft. The brake is set upon one 
wheel by manual exertion, and this brake thus 
set operates all the others. Upon releasing the 
brake-rod the several brake-bands will be re- 
lieved of pressure. 

CLEARING DEVICE FOR LIFE-BOATS.— 
Eieick Woi.foaxg, London, England. This 
chock-releasing device for life-boats comprises 
an overhead support for the life-boat, normally 
inactive, and a keel-support, normally support- 
ing the boat. This keel-support is movable 
under the control of the operator, to shift the 
keel-support from under the life-boat and allow 
the latter to hang from the overhead support. 
The keel-support comprises a number of center 
keel-blocks and side keel-blocks movable inde- 
pendently. One side block and the bottom keel- 
block are arranged to move vertically, and the 
other side keel-block is hinged to swing trans- 
versely relatively to the life-boat. A single 
operator can release the boat in case of an 
emergency. 

FIRE-ESCAPE.— Francis J. IIr<;u, Manhat- 
tan, New York city. Mr. Hugh has already re- 
ceived a patent for a fire-escape in which a 
cable unwinds from a pulley controlled by a 
speed-checking governor. The present inven- 
tion is an improvement upon this device, and 
relates primarily to a governor. The principal 
object of the invention is to utilize a wire rope 
or cable in such a manner that a positive rota- 
tion of the pulley over which the wire passes, 
and a consequent actuating of the governor co- 
acting with that pulley, takes- place. The 
ordinary ropes frequently used in fire-escapes 
are objectionable, owing to the danger of being 
burnt. In order that the cable may not slip, 
initial friction devices and a V-shaped groove 
in the pulley are provided. The heavier the 
load on the cable, the less danger will there 
be of a cable's slipping, so that the governor is 
caused to operate properly and check the speed 
of the load. 



Miscellaneous Inventions. 

RADIATOR.— John F. Thompson, Manhat- 
tan, . New York city. The principal object of 
this invention is to provide a radiator with an 
auxiliary water-heating device which may be 
used when comparatively little heat is required 
and when the radiator is cut off from the main 
steam or heating boiler. The auxiliary heat 
supply is automatically controlled. 

TAPER BOX.— Joseph T. Craw, Jersey 
City, N. J. In order to seal the ends of sugar- 
boxes siftlessly, Mr. Craw provides his box 
with a snugly litting interior sealing-strip hav- 
ing adhesive material upon its outer face and 
a sea ling-flap portion of a size to fold over the 
outside of the sealing-strip and to cover the 
strip entirely so that its outer surface will be 
entirely invisible. Thus the flat portion of the 
box is cemented to the outer face of the strip : 
the ends of the strip are cemented to the body 
of the box, and the adhesive material is forced 
into the spaces between the edges of the flap 
portion and the sides of the box. Thus the 
flap portion is held in a folded position, and, 
together with the strip, closes the box to pre- 
vent sifting. 

HOP-DRYING BOX.— Adolf Wolf, Silver- 
ton, Ore. The inventor has provided a con- 
struction by which a hop-drying box can be 
readily turned upside down without discharg- 
ing the contents, the top being left open for a 
thorough evaporation and escape of steam. 
The box has a removable top and a removable 
bottom, constructed and secured in a novel 
manner to attain the desired end. 

FISH-TRAP.— Daniel II. Welch and Job 
II. Lamley, Astoria. Ore. The object of the 
invention is to facilitate the capture of fish by 
traps. To this end the inventors employ a 
movable lead with novel devices for securing 
one end thereof. Between this movable lead 
and the stationary or main lead of the trap 
the fish are impounded, so that they are forced 
along the main or stationary lead into the pot 
or crib of the trap. 

DEVICE FOR DISINFECTING TRANSMIT- 
TERS AND RECEIVERS OF TELEPHONES. 
— Cyrus F. Axtell, Manhattan, New York 
city. The necessity for the application of some 
efficient and simple means of disinfecting the 
receivers and transmitters of telephones has 
long been recognized. The present invention 
provides means for accomplishing this much- 
desired end. The disinfecting agent employed 
by the inventor is ozone or ozonized air, the 



antiseptic properties of which are well known. 
The ozone necessary for the purpose is pro- 
duced through the agency of a current of elec- 
tricity generated by the "magneto" forming a 
part of all ordinary telephones, although the 
necessary current may be obtained from other 
sources. 

RALE-TIE. — Edward T. Warn, Sterling. 111. 
A wire has its ends formed with loops, one of 
which is bent forward and upward, and the 
other of which is bent forward and downward. 
The short ends of the loops are normally in 
contact with the main portion of the wire, but 
adapted to spring away therefrom. The con- 
struction is so simple and durable that the tie 
can be easily and cheaply manufactured. The 
ends of the tie safely interlock to hold the 
baled material in place. 

TOP FOR POWDER, COLOGNE #R SAUCE 
BOTTLES.— Jacob A. Moller, Jr., Brooklyn, 
New York city. In its upper portion this top 
has an opening in line with which is a washer. 
Below this upper washer is a lower washer 
having a registering opening. Through the 
opening in the top and between the two wash- 
ers a slide has endwise movement. The slide 
has an opening adapted to register with the 
openings in the washers and in the top. The 
washers, between which the slide has move- 
ment, tend to clean the slide from any sub- 
stance that may adhere. By removing the top, 
the various parts may be conveniently cleaned. 
By means of the top, the discharge of the 
material contained in the bottle can be readily 
regulated. 

SORTING DEVICE.— Jacob Pfeiffhr, Kai- 
serslautern, Bavaria, Germany. The invention 
provides a machine for separating flour from 
dust and from semolina. A series of super- 
posed rotary disks or spreaders of a diameter 
increasing downwardly from disk to disk are 
employed, so that the material is subjected to 
a centrifugal action of progressively-increasing 
strength. A disk below the topmost disk is 
apertured centrally. Each of the disks flares 
downwardly to throw the material scattered 
by the spreaders upon the next spreader below. 
A ventilator forces an upward current of air 
through the apertured disk or disks and be- 
tween the peripheries of the disks and their 
surrounding rings. An upwardly-flaring, annu- 
lar deflector extends from the upper contracted 
edge of the uppermost ring. 

BOLT AND NUT LOCK— William H. Par- 
dee, Antigo, and James H. Morgan, Rhine- 
lander, Wis. The bolt has a reduced portion 
and an elongated head. The nut has an inner 
thread. A threaded sleeve screws in the nut 
and has an elongated bore for the passage of 
the head, a reduced portion, and also an elon- 
gated recess at the outer end at an angle to 
the bore for engagement by the head, so that 
the sleeve is held from turning in the nut 
when the latter is turned. 

PRACTICE-BALL.— Francis Oakkly, New- 
port, R. I. The inventor has devised a ball to 
be used by baseball players in practising. 
Externally the ball is similar to the ordinary 
baseball. The ball, however, is provided with 
an elastic cord which may be attached to the 
wrist of the player, so that the ball, when 
thrown, will be returned to the hand. 

ANVIL. — Nelson II. Snyder, Newton, N. J. 
This anvil is especially adapted for horseshoers 
or blacksmiths, and is so made that all horse- 
shoe work can be done without requiring the 
constant movement of the smith to and from 
the ends of the anvil. Extended bearing sur- 
faces are provided flush with the upper face of 
the body of the anvil, which extended bearing 
surfaces are especially - useful when working 
upon axles and when forming the toe and side 
clips of horseshoes. 

TARGET. — William G. Smith, Glendale. 
Queens, New York city. Mr. Smith has in- 
vented a target representing pigeons in flight, 
which target can, therefore, be used to take the 
place of the live pigeons usually employed by 
sportsmen in trials of marksmanship. In order 
to give the trial the appearance of real bird- 
shooting, the target carries a cartridge which, 
when discharged, causes feathers to fly. The 
bird not only drops as in death, but the feath- 
ers fall as the bird falls. 

WOVEN PILE FABRIC— Hovcep Sarafian, 
Titusville, Pa. The invention provides a pile 
fabric which has a fine appearance and excel- 
lent wearing qualities, and which can be read- 
ily woven without requiring highly skilled 
labor. Warp-threads and pile weft-threads 
comprise the fabric. Each of the weft-threads 
consists of a strip formed of fringe-threads, at 
the center of the length of which, binding- 
threads are interwoven. The strip is folded 
and the parts are secured together to form a 
strip with a woven back, from which all the 
fringe-threads extend in one direction. 

SUSPENDING ATTACHMENT FOR MAN- 
TLES. — Warren D. Hann, 132 Arch Street. 
Philadelphia, Pa. The means of suspending 
incandescent mantles of Welsbach lights have 
not prevented injury and destruction during 
transportation. To remedy the evil, a .sus- 
pending attachment is described in this patent, 
which consists of an asbestos device made of 
such length and so attached to the ordinary 
rigid loop of the mantle and to the hook of the 
ordinary rigid wire or rod support as to be 
free to swing laterally in all directions and to 
allow corresponding movement of the top por- 
tion of the mantle. 

TESTER FOR BLAST-CAVITIES. -Will- 
iam Gibbonky, JR., Bane, Va. Mr. Gibboney 
has invented a tester for ascertaining the size 
of the preliminary blast-cavity usually em- 



ployed in blasting rocks for railroad and other 
construction, so that if not large enough it 
may be enlarged by additional cartridges of 
dynamite, or if already larger than desired, it 
may be sufficiently filled with powder to pro- 
duce the proper lifting and dislodging effect on 
the rock without waste of powder. Thus the 
difficulties of enlarging the lower end of a 
drilled hole — "springing the hole," as it is 
usually called — are overcome. 

CONVERTIBLE TUB. — Mrs. N. F. HuRDEL. 
Manhattan, New York city. The tub is so con- 
structed that it can be used either as a bath- 
tub or as a laundry-tub. When the bath-tub 
is to be used as a laundry-tub, a partition is 
inserted which divides the tub into two com- 
partments. By means of a pivoted spigot hot 
or cold water can be directed into either com- 
partment. In order that the tub can be raised 
from the low position of a bath-tub to the 
raised position of a laundry-tub, or vice rvrsa, 
a simple form of gearing is provided which 
can be easily operated by a small handwheel. 



Business ana Personal Wants. 



Designs. 

BELT. -Louis Sanders, Brooklyn, New 
York city. The upper central marginal portion 
of the belt is a concaved line, gradually merg- 
ing into convex lines extending to the edges 
of the belt. The ends of the belt incline from 
the top downward and outward, and the width 
of the belt at the ends is greater than at any 
other portion. 

BOX FOR HYPODERMIC NEEDLES. -- 
Faikleioh S. Dickinson, llayonne, N. J. The 
design provides a tray body and a large bridge 
within the tray body. In the bridge are a 
series of elongated openings for the reception 
of the needles. 

SKIRT-SUPPORTER. - Wilhelmix a McW. 
Lowrte. Buffalo. N. Y. The design shows a 
very simple and efficient skirt-supporter, com- 
prising a triple-hooked head from which an 
apertured shank springs. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 



READ THIS COLUMN CAREFULLY,— You 
will find inquiries for certain classes of articles 
numbered in consecutive order. If you manu- 
facture these goods write us at once and we will 
send your name and address to the party desiring 
the information. In every case it is neces- 
sary to give the number of the inquiry. 
MUNN A: CO. 



NEW BOOKS, ETC. 

The Process Year-Book for 1900. Edited 
by William Gamble. London: Pen- 
rose & Company. New York: Ten- 
nant & Ward. 1900. 8vo. Pp. 111. 
$1.50. 
Penrose's pictorial annual, of which the pres- 
ent is the sixth volume, is illustrated as usual 
with a most elaborate series of engravings 
and plates which show the wonderful possibil- 
ities of the half-tone, especially the three- 
color process. Some of the latter are not very 
successful. The literary contents are thor- 
oughly up to the usual high standard. The 
interior views of some "f the large German 
process establishments are very interesting. 

Technologisoiies Lexikon. Handbuch 
fuer alle Industrien und Gewerbe. 
Uebersicht der gesammten Tech- 
nologic der Jetztzeit, zum Ge- 
brauche fuer Techniker, Chemiker, 
Gewerbetreibende, Kaufleute u. s. w. 
Unter Mitwirkung von Fachgenos- 
sen redigirt von Louis Edgar Andes. 
Illustrated. Parts 11 to 15. Vienna: 
A. Hartleben. 1900. Post octavo. 
Price per part 20 cents. 

TASCHENBUCH DER DEl'TSCHKN UNI) DER 

Fremden Kriegsflotten, 1901. He- 

rausgegeben von B. Weyer, Kapitan- 

leutnant a. D. Miinchen: Verlag von 

J. F. Lehman. 1901. Illustrated. 

12mo. Pp. 273. Price 75 cents. 

Capt. Weyer has compiled a handbook which 

presents in the most concise form conceivable 

everything that is worth knowing about the 

sea power of the countries of the world. A 

careful examination of the book convinces us 

that its information is as trustworthy as that 

conveyed by any of the more pretentious naval 

annuals, with the additional merit of being 

much briefer. The paragraph on page 92, in 

which the possibilities of a war with the 

United States — for that, we take it, is the 

country referred to by the writer — growing out 

of commercial jealousy, is too preposterous to 

warrant insertion. Moreover, the argument 

might as readily be used by an American 

against Germany. 

Handbuch der Ingenieurwissenschaf- 
ten. Dritter Band. Dritte vermehrte 
Auflage. Herausgegeben von L. 
Franzius, A. Friihling, H. Garbe, J. 
Schlichting, und pd. Sonne. Dritte 
Abteilung. Erste Lieferung. Leip- 
zig: Wilhelm Engelman. 1900. Large 
octavo. Pp. 352. Price, paper, $5. 
The third part of the third volume of this 
admirable handbook is devoted to exhaustive 
dissertations on the ocean and navigation ; the 
effect of the sea on coasts ; shore structures : 
the effect of the sea on estuaries, and sea- 
harbors. The text is illustrated by many clear 
engravings. In the back of the book will be 
found fourteen handsome plates. 

Der Hausfreund. Illustrirter Familien- 
Kalender fuer das Jahr 1901. Buf- 
falo: Published by the Volksfreund. 

Survivals. A Book of Poems. By Lewis 
V. F. Randolph. Embellished by Bry- 
son Burroughs. New York and Lon- 
don: G. P. Putnam's Sons. 1900. 



Marine Iron Works. Chicago. Catalogue free. 

Inquiry No. *-26.— Wanted the name and address of 

a manufacturer of a continuous feed machine that will 
press most of the moisture out of asuostance containing 
about 90 per cent. The amount of wet matter to be 
pressed is about 1,000 tons daily. 

For hoisting engines. J. S. Mundy, Newark, N. J. 

Inquiry No. 27- — Wanted the name and address of 
a manufacturer of retorts, machinery and tools for the 
manufacture of wood alcohol and its by-products, such 
as gray acetate of lime, etc. 

"U. S." Metal Polish. Indianapolis. Samples free. 

Inquiry No. 28.— Wanted the name and address of 
a manufacturer willing to undertake the manufacture 
of a small metal household utensil consisting of three 
parts, viz., steel blade, a cast metal handle and a thumb- 
screw, all nickeled, to be made in quantities. 

WATER WHEELS. Alcott & Co., Mt. Holly, N. J. 

Inquiry No. 29.— Wanted the name and address of 
a manufacturer of small porcelain-lined water tanks for 
refrigerators. 

Yankee Notions. Waterbury Button Co., Waterb'y.Ct. 

Inquiry No. 30.— Wanted the name and address of 
a manufacturer of a die or stamp such as is used in cut- 
ting out m en's gloves. 

Handle & Spoke Mchy. Ober Mfg. Co., 10 Bell St., 
Chagrin Falls, O. 

Inquiry l\o. 31.— Wanted the name and address of 
a manufacturer oi steel pressed collars for horses. 

Rigs that Hun. Hydrocarbon system. Write St. 
Louis Motor Carriage Co., St. Louis, Mo. 

Inquiry No, 32.— Wanted thename and address of 
a place where a manufacturer may examine, and if so 
desired, purchase patents and novelties which can be 
made in completely equipped brass, woodworking and 
leatherworking shops. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

Inquiry No. 33.— Wanted the name and address of 
a manufacturer of paper bo?, and paper bag machinery. 

Design and Construction of Oil Engines, new book 
by Goldingham, by mail $2. Spon & Chamberlain, 12 
Cortlandt St., New York, U. S. A. 

Inquiry No. 34.— Wanted the name and address of 
a manufacturer of ice harvesting machinery. 

Hand Book of Corliss Engines : 224 pages, OS illus- 
trations, cloth binding. By mail $1.00. Catalogue free. 
Amer. lnd. Pub. Co., Bridgeport, Ct. 

Inquiry No. 35.— Wanted the name and address of 
a manufacturer of waterstills without worms. 

The celebrated " HornsDy-Akroyd " Patent Safety Oil 
Engine is built by .the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

Inquiry No. 3b*.— Wanted the name and address of 
a manufacturer of a portable, centrifugal gold sep- 
arator. 

The best book for electricians and beginners in elec- 
iricity is " Experimental Science," by Geo. M. Hopkins. 
By mail, $4. Munn & Co., publishers, 361 Broadway, N. Y. 

Inquiry No. 37.— Wanted the name and address of 
the manufacturer of a Serpollet motor of ;J or i horse 
power for launches. 

Wanted— Revolutionary Documents, Autograph Let- 
ters, Journals, Prints, Washington Portraits, Early 
American Illustrated Magazines. Correspondence Soli- 
cited. Address C. A, M, Box 773, New York.. 

Inquiry No. 38.— Wanted the name and address of 
a manufacturer of machine for painting flat surfaces, 
mouldings, etc., that require painting on one side only. 

Inquiry No. 39.— Wanted the name and address of 
a manufacturer of diving outfits to be used in very shal- 
low water and that do not need an air pump. 

Inquiry No, 40.— Wanted the name and address of 
of a manufacturer of sandblast apparatus. 

Inquiry No. 41 .—Wanted the name and address of 
a manufacturer who could make a tool of the following 
description, in quantities: A sharp steel cutting edge 
with an aluminum handle. 

Inquiry No. 42.— Wanted the name and address of 

a manufacturer of machines tor blanchingand grinding, 
or otherwise preparing peanuts. 

Inquiry No. 43.— Wanted the name and address of 
a manufacturer of machinery to make small wooden 
sticks like match sticks, lor the manufacture of Persian 
shades. 

Inquiry No. 44.— Wanted thename and addressof 
a manufacturer of tooisaud machinery lor sheet iron 
work, such as stamping and folding. 

Inquiry No. 4 5 .—Wanted the name and address of 
a manufacturer of small paper disks about 2 inches in 
diameter, 7-16 face and 1J^ hole, made of compressed 
paper and used for friction purposes invariable speed 
pulleys. 

Inquiry No, 46.— W* anted the name and address of 
a manufacturer of feather duster machinery. 

Inquiry No. 4T. — Wanted the name and address of 
a manufacturer Of water motors ; answer stating differ- 
ent sizes made. 

Inquiry No. 48.— Wanted the name and addressof 
a manufacturer of machinery for printing on tin. 

Inquiry No. 49.— Wanted the name and addressof 
a manufacturer of worm gears, such as are used in 
cream separators ; with full worm instead of one worm 
and one straight gear. 

Inquiry No. 50.— Wanted the name and address of 
a manufacturer of boiler water tubes with a circulating 
pipe inside, of copper and brass for model boilers and 
steel for larger ones. 

Inquiry No. 51 .—Wanted the name and address of 
a manufacturer of paraphernalia for side degroes for 
secret societies, such as trick goats, trick chairs, etc. 

Inquiry JVo. 52.— Wanted the name and address of 
a manufacturer of machinery for printing postage 
stamps and like work. 

Inquiry No. .'53.— Wanted the name and addressof 
a manufacturer of a successful cow-milking machine. 

Inquiry No. 54— Wanted thename and addressof 
a manufacturer of machinery for shaving off the bark 
of a special foreign tree (name not given). 

Inquiry ^'o. 55.— Wanted the address of a factory 
willing to undertake the manufacture of anew separ- 
able collar button in quantities. 

tW Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 
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HINTS TO CORRESPONDENTS. 

Names and Address must accompany all letters or 
no attention will be paid thereto. This is for 
our information and not for publication. 

References to former articles or answers should give 
date of paper and page or number of question. 

Inquiries not answered in reasonable time should be 
repeated; correspondents will bear in mind that 
some answers require not a little research, and, 
though we endeavor to reply to all either by 
letter of in this department, each must take 
his turn. 

Buyers wishing to purchase any article not adver- 
tised in our columns will be furnished with 
addresses of houses manufacturing or carrying 
the same. 

Special Written Information on matters of personal 
rather than general interest cannot be expected 
without remuneration. 

Scientific American Supplements referred to may be 
had at the office. Price 10 cents each. 

Books referred to promptly supplied on receipt of 
price. 

Minerals sent for examination should be distinctly 
marked or labeled. 



(8067) C. A. C. writes:I want to make 
a coil for a jump spark suitable for a gasoline 
engine. Can you give me any information in 
regard to It? A. Sttplemext No. 1281, price 
10 cents, contains an article upon gas engine 
ignition. A description of a jump spark coil 
is given therein which can be made from the 
description if you understand the general meth- 
od of doing such work. 

(8068) F. L. asks: Does water, when 
converted into vapor, obey Avogadro's . law, 
and expand so as to equal to the sum of two 
volumes of hydrogen and one volume of oxygen 
of which it is composed'.' A. Water obeys Av- 
ogadro's law when in the form of vapor, just 
as any other vapor does, but its volume is not 
that of two . volumes of hydrogen and one of 
oxygen. When two volumes of hydrogen and 
one of oxygen combine to form water, they 
furnish two volumes of water vapor. There is 
a shrinkage of one-third in the result. See any 
good chemistry, such as Remsen's, price $1.25. 

(8069) C. F. De W. writes: What is 
meant by expansion engines? Also what is 
meant by high and low pressure engines? If 
a condensing engine is a low pressure engine, 
why is it so? A. An expansion engine is any 
engine in which the steam at full pressure 
does not follow the piston for the whole stroke, 
but is cut off at some specified point, allowing 
the steam to drive the piston to the end of the 
stroke under a decreasing pressure. "Low 
pressure engine" is the old name for a condens- 
ing engine. High pressure engine is the usual 
designation of a non-condensing engine running 
with high pressure. The early low pressure 
engine used steam at from 7 to 10 pounds pres- 
sure and depended upon a vacuum and condens- 
er to add to its work. 

(8070) W. G. writes: Kindly state how 
much voltage is needed to run the motor de- 
scribed in your issue of December 8 last ; also 
state if No. 22 wire will answer just as well to 
wind the armature as No. 21, which I cannot 
get? A. The diagram of the motor and its 
connections shown in the issue of December 15 
gives a battery of four cells, two in series and 
two series in multiple for running the motor. 
This indicates not more than four volts as 
needed. No. 22 wire will answer for winding 
the motor. 



INDEX OF INVENTIONS 

For which Letters Patent of the 

United States were Issued 

for the Week Ending 

FEBRUARY 12, 1001, 

AND EACH BEARING THAT DATE. 

[See note at end of list about copies of these patents.] 



Acids, producing chlorids of aromatic sul- 
fonic, A. Bischler 607,861 

Alarm apparatus, R. Segerdahl 667,958 

Alarm system, automatic, F. McGloin 667,727 

Alcoholic fermentation and recovering the 
volatile gaseous products, accelerating, 

A. Grauaug 008,144 

Ammunition hoists, working pawl for, J. 

Bogel 663,08;t 

Angler's book, R. B. Cantiell 007,07)1 

Animal trap, C. C. Bowen 668,084, 003,085 

Annunciator, station or street, A. 11. Poe.. 007,730 

Apple picker, W. II. Schroeder 007,995 

Armpit shield, S. G. McClain 007,725 

Assaying device, A. Campbell 007.909 

Axle box, E. D. Ives 007,779 

Axle box, A. Katona et al 007,944 

Axle, extensible, P. W. Carney 008,091 

Axle lubricator, P. Bartlett 008,081 

Axle lubricator, car, W. N. Sheehan 008,059 

Axle, vehicle, E. I). Ives 007,778 

Baling press, J. Kerns 008,12!) 

Basin waste, H. M. Weaver 007,834 

Battery storage and transfer svstem, elec- 
tric, C. O. Mailloux 008,109 

Battery transfer apparatus, electric, C. O. 

Mailloux 008,108 

Beam, truss, W. P. Bettendorf 007,007 

Bearing, anti-friction, G. Deharde 007,084 

Bearing, anti-friction, J. E. Norwood 007,98!) 

Bearing, vehicle axle, A. D. Block 008,082 

Bed, couch, E. R. Leighton 007,910 

Bee trap, queen, W. A. J. Simpson 007,894 

Belt and pulley, driving, A. Steward 007,830 

Belt holder, D. N. Muir 007,918 

Berry bushes, apparatus for laying down 

and covering, W. L. Hawley 068,146 

Bicycle brake, E. L. Mayer 667,887 

Bicycle, motor, F. B. Widmayer 667,858 

Bicycle saddle, M. E. Shane 668,056 

Blast stop for hot blast valves, J. Scott 667,797 

Boat draining device, life, J. J. raff 668,119 

Boiler. See Sten m boiler. 

Boiler or furnace fire box, G. Chautler 667,970 

Book and support, loose leaf, A. P. Brown. 007,805 

Book, manifolding sales, H. II. Norrington. 008,117 
Book rounding and backing machine, J. 

Meet 008,148 



Bookcase, sectional, J. F. Laning 007,915 

Boot polishing machine, E. Glaser 008,147 

Bottle cleaning apparatus, C. P. G. Burow. 007,817 

Bottle, mucilage, H. W. Scattergood 008,053 

Bottle nipple, nursing, J. M. Rosegrant. . . . 007,738 

Bottle, non-reflllable, J. R. Lynn 007,880 

Bottle, non-reflllable, Netrefa & Schuhbies- 

ser 008,115 

Bottle stopper, E. C. Shilling 008,001 

Bottle stopper, J. & J. H. Whatmough 008,029 

Bottle stoppering device, P. Samain 008,020 

Bottle washer, E. Kersten 007,709 

Bottles, device for preventing refilling of, 

W. J. Kolts 008,105 

Box, H. G. Roth 007,828 

Box fastening and releasing device, J. 

Popper 008,018 

Brake. See Bicycle brake. Electric brake. 

Brake mechanism, H. Sloan 007,800 

Brake mechanism, electric, F. C. Newell... 007,729 
Bridge or wharf floor construction, J. G. 

McMillan (reissue) 11,889 

Bung or stopper, expanding, E. C. Phillips. 008,120 

Burial case, J. F. Loresch 008,013 

Burner. See Gas burner. Vapor burner. 
Butcher knife and saw, combined, Emery 

& Stewart 007,872 

Button, J. W. Treadwell 007,748 

Button, collar, C. E. Morrison 007,888 

Cable grip or clutch, M. Drobesh 007,088 

Cage chair operating mechanism, M. W. 

Jelinek 007,781 

Cage chair, safety, M. W. Jelinek 007,780 

Calendering machine, D. Beswick 007,000 

Cameras, locking device for lens carriages 

of, E. R. Bullard 008,090 

Can cover, creaming, A. H. Stone et al.... 007,895 

Car coupling, W. K. Kight 007,710 

Car coupling, G. O. White 007,752 

Car draft box, E. Posson 007,921 

Car fender, street, G. W. Gardner 007,979 

Car grain door, freight, C. D. Norman 007,949 

Cars, anti-friction center bearing for rail- 
way, J. E. Norwood 007,991 

Cars, anti-friction side bearing for rail- 
way, J. E. Norwood 007,990 

Carding machine feeding mechanism, H. 

Kemp 007,708 

Carrier. See Package carrier. 

Cart, ash, C. Brandt 007,8:17 

Cart cover, ash, H. A. Dirkes 007,9.11 

Cartridge magazine, C. R. Wagner 007,850 

Cash register, C. A. Lee et al 007,843, 007,844 

Casket rough box, J. Schirra 007,950 

Casting box, L. C. Crowell 007,081 

Cattle guard, W. R. Allen 007,757 

Chain link, G. G. Howe 007,775 

Chain, sprocket, S. F. Clouser 007,971 

Chair, W. M. Boenning 008,125 

Chuck for coiling stud spirals, J. R. Ueck- 

ert 007,749 

Cigarette machine, Stern & Martin 007,802 

Clasp and belt holder, W. W. Bruce 008,088 

Clavier, practice, A. G. Bergman 008,003 

Clinometer, ship's, F. W. Wood 007,830 

Clip. See Single tree clip. 

Clock, repeating alarm, A. Bannatyne 008,032 

Clothes line holder, E. Shaw 008,132 

Clothes pounder, B. Hines 007,70!! 

Clutch, friction, C. Seybold 007,798 

Coal cutting machine rear jack, D. W. 

Jones 007,823 

Cock, stop and waste, W. H. Rawe 007,737 

Coin controlled meter, Craig & Page 007,818 

Collar attachment, horse, H. L. Gulline 007,090 

Collar for ladies' neckwear, supporting, 

C. B. Ellsworth 008,040 

Combination lock, P. Nash 008,049 

Communion cups, filling device for individ- 
ual, T. M. Morrison 007,947 

Compass deviation finder, A. Lietz 007,785 

Composition of matter, F. A. Lobert 007,780 

Conveyer, H. W. Baker 008,079 

Conveyer, S. B. Peck 008,050 

Copy holder, R. E. Briner 007,703 

Copying pad moistener, E. R. Hodges 007,704 

Corset, L. S. Reed 007,922 

Cotton chopper, R. F. Patman 007,733 

Counting device, W. A. Swaren 007,804 

Crate, W. H. Wright 007,755 

Crushing rolls, F. M. Iler 007,777 

Crystallization in motion, apparatus for, A. 

L. Marshall 608,110 

Cuff holder, E. E. Hawkins 007,94] 

Cultivator, D. E. Barton 008,124 

Cultivator, W. Skakel 007,740 

Cultivator and harrow, N. R. Garner 007,839. 

Cultivator shield, corn, Bond & Skelton 008,130 

Cultivator shovel cleaner, W. Skakel 007,741 

Curette, C. W. McDade 007,720 

Curtain fastener, W. Fetzer 007,87!! 

Curtain pole, Kerr & Perrlne 007,982 

Curtain roll hanger, adjustable, E. F. 

Kaiser 007,943 

Curtain stretcher, J. A. Gemmill 008,120 

Curtain stretcher and quilting frame, S. E. 

Lincoln 007,845 

Cutting knife for machines, F. Kraus 007,715 

Cutting tool, C. P. Mingst 307,987 

Desk, hotel register, J. D. Mets 007,820 

Diffusion cells, locking device for, J. Taylor. 007,747 

Dish washer, E. Brady 007,070 

Disinfecting and fumigating apparatus, J. 

H. Somrnes 008,055 

Display box, P. A. Becker 007,815 

Display tray, barrel cover, S. H. Klein.... 008,103 

Door check, E. Blarney 007,701 

Door lock and alarm, portable, A. L. Shore. 007,799 

Double acting press, A. C. Campbell 007,075 

Draw bar rigging, C. W. Heishley 008,099 

Drawer support, antifriction, H. F. Baker.. 008,078 

Drawing press, A. Calleson 007,800 

Drill, Bradley & Stonehouse 008,137 

Driving mechanising H. W. Morgan 007,848 

Dye and making same, violet black azo, 

Ernst & Schirmacher 007,935 

Dye, making black substantive sulfur, Elbel 

& Rosenberg 007,089 

Dyeing, etc., apparatus for, J. Major 007,825 

Dynamometer, bicycle, C. A. Perkins 007,920 

Eaves strip, W. A. Fingles 007,821 

Electric brake, F. C. Newell 007,730 

Electric spark coll, S. B. Morss 007,889 

Mlectrie switch, D. R. Bruce 007,704 

Electromotors, means for stopping, J. J. 

Wood 008,030 

Elevating and conveying apparatus, J. M. 

Dodge 007,975 

Engine igniting device, hydrocarbon, J. W. 

Packard 007,792 

Engine mixer and vaporizer, explosive, 

Hatcher & Packard 007,910 

Engine piston, explosive, W. O. Worth 008,075 

Engine speed regulator, explosive, W. A. 

Hatcher 007,908 

Engines off dead centers, mechanism for 

moving, C. F. Rigby 007,993 

Eraser holder and pencil attachment, F. 

Oelke 007,950 

Explosion and combustion motor, W. May- 
bach 008,111 

Explosion engine or motor, S. Miller 007,840 

Eyeglasses, C. E. & A. B. Loose 007,787 

Eyeglasses or pince-nez, E. J. Scbwelzer 007,997 

Fabric. See Felt boot fabric. 

Fabric, C. Green 008,0 10 

Fabrics, composition for use in treating 

textile, C. Green 008,011 

Fabrics, composition for use in treatment of 

textile, C. Green 008,1 45 

Fan propulsion, C. Adelhelm 1807,89!) 

Fastener, A. F. Fisher 007,874 

Fastening device, metal, G. G. Wyland 007,814 

Feeder, automatic boiler, W. Cunningham.. 008,008 

Feeder, calf, H. B. Smith 008,002 

Fender. See Car fender. 

Felt boot fabric, R. Heaton 007,09!) 

Fertilizer distributer, W. C. Temples 008,020 

File, L. C. McNeal 008,114 

File for manuscripts, music, etc., indexed, 

Gillrath & Giers 008,097 

Filter, water, G. F. Hodkinson 008,127 

Fire escape, J. Stone 007,80.3 

Fireproof building structure, J. O. Ellinger. 007,871 

Fish hook, W. A. Strong 008,000 

Fishing device, W. W. Dwigans 007,932 

Floor sawing and rabbeting machine, Gardi- 
ner & Abbott 007,978 

Flue scraper, V. Radspinner 008,122 

Fine stopper, J. Kirkwood 007,883 

Fluid pressure regulator, Croslen & Mc- 

Millen 608,094 

Flushing apparatus, W. P. Hastings,.... ... 667,87 



Food heating and serving apparatus, A. C. 

Cornell 008,030 

Food or bread, apparatus for manufacturing 

cereals into forms of, H. D. Perky 007,892 

Fountain. See Watering fountain. 

Fruit picker, C. G. Morris 007,988 

Furnace. See Hot air furnace. 

Furniture, composite, F. J. F. Kohlmann . . 007,983 

Game board, H. Toaspern, Jr 008,027 

Gas burner, H. Hinckley 007,702 

Gas burner antivibratory support, J. Frank- 
lin 008,042 

Gas cut off, R. Wynell 007,750 

Gas generating apparatus, acetylene, D. Mc- 
Donald 007,919 

Gas generator, acetylene, Charbeneau & 

Schaldenbrand 007,700 

Gas generator, acetylene, W. G. Murphy.. 007,724 
Gas generator, acetylene, Sober & Porter.. 007,801 
Gas manufacturing apparatus, H. A. Brad- 
ley 007,804 

Gas producer, W. Swindell 007,925 

Generator. See Gas generator. Steam gen- 
erator. 

Grinder, clipper, W. Taber 007,900 

Hame fastener, J. Hausam 008,098 

Hammer, pneumatic, J. Boyer 007,803 

Hammer, pneumatic, J. K. Lencke 007,784 

Handle bar, P. Oftedahl 007,782 

Handle bar supporter, C. Maldaner 007,710 

Hatchet, W. Innes 008,040 

Hay rake attachment, horse, E. C. Herbert. 007,841 

Hinge, J. F. Collins 667,838 

Hinge, lock, R. Roscow 667,851 

Hog nose ring, N. W. Marshall 667,717 

Holdfast, H. N. Brown 667,81 6 

Horse breaking apparatus, J. Craig 667,678 

Horse cheeking device, E. C. Eagleslield 667,976 

Hot air engine, F. Stolze 667,744 

Hot air furnace, J. T. & T. R. Brien 667,671 

Hub, wheel, Macculloch & Gash 667,984 

Humidifier, R. C. Ulbrich 668,028 

Hydrant cap and pipe coupling, multipart, 

R. D. Tackaberry 007,808 

Ice cream freezer driving mechanism, C. 

Hilbert 008,100 

Ice manufacture, apparatus for deaerating 

water in, E. J. Ullrich 007,897 

Indicator. See Paper thickness indicator. 

Inking apparatus, T. M. North 007,731 

Insulator, feeder wire, C. K. King 007,882 

Ironing table W. N. Beyer 007,008 

Ironing table, O. O. Stageberg 008,004 

Jack. See Shoemaker's jack. 

Jar cap, R. W. Booth 008,005 

Jar covers, device for truing fruit, Head- 
man & Curtis 007,942 

Joint for shade rollers, etc., W. Sparrow.. 008,003 
Key and automatic stop cock, combination, 

Randall & Ilolden 007,952 

Knitting machine striping attachment, D. 

F. Sullivan 008,025 

Knot pin, J. M. Semple 007,829 

Lace fastener, shoe, H. A. Frye 007,939 

Lace fastener, shoe, C. H. Guerin 007,095 

Ladder, P. Weeks 007,927 

Lamp, acetylene, J. J. Hendler 007,774 

Lamp chimney guide, F. Altmann 007,904 

Lampblack making apparatus, Houze & Dhe 008,045 

Lantern, J. R. Gilbert 008,090 

Last making machine, E. A. Eastman 007,934 

Last sawing machine, E. A. Eastman 007,933 

Latch, spring, L. Scofield 007,790 

Lathe center lubricator, P. Schweikart 007,957 

Lathe feeding mechanism, turret, W. L. 

Schellenbaeh 007,994 

Lathe operating device, turret, J. W. Brown, 

Jr 668,080 

Lathe, turret, Brown & Schellenbaeh 008,087 

Lathes, taper attachment for metal work- 
ing, J. D. Hazlet 007,912 

Leather, manufacture of artificial, G. S. & 

C. Falkenstein 007,770 

Leather stretching machine, F. H. Croul.. 008,037 

Life saving ladder, J. Whiteley 007,753 

Link holder, C. Stephenson 067,998 

Liquor mixer and dispenser, G. Neudecker. 007,891 
Locking attachment for doors, shutters, 

etc., J. B. Anderson 068,031 

Locomotive Sander, pneumatic, J. G. Neuffer 

et al 667,948 

Loom attachment, E. S. Stimpson 668,024 

Loom harness, P. A. Wagner 007,812 

Loom shuttle, J. T. Ahrens 008,123 

Loom shuttle changing motion, B. Cross- 
ley 007,707 

Loom temple, E. S. Stimpson 008,133 

Lubricator. See Axle lubricator. Lathe 
center lubricator. 

Lubricator, E. L. Seibert, Sr 008,054 

Mattress filling machine, G. G. Fuchs 007,093 

Mattress support, C. L. Friederiehs 007,938 

Medicinal vaporizer, C. B. Tefft 007,901 

Metal forming machine, H. L. Gulline et al 007,097 
Metal working machine, Hinckley & Ander- 
son 667,880 

Milk heater, E. Taege 007,809 

Mill. See Windmill. 

Miter box, J. H. Matson 007,917 

Molding clay, etc., apparatus for, Rowley & 

Till 007,954 

Molding composition, H. Elmqvist 008,095 

Mop wringer, J. H. Johnson 008,102 

Mopping implement, floor, A. S. Mathers.. 007,985 
Motor. See Explosion and combustion motor. 

Motor, L. Berger 008,002 

Motor, J. R. Daniels 667,683 

Motor, H. F. Shaw 668,058 

Mowing machine, M. Jewell 007,700 

Multiple piston engine, C. H. Benton 007,700 

Musical instrument, stringed, M. Shelton.. 008,000 
Musical instruments, tuning device for 

stringed, E. B. Brandon 668,138 

Nail grip, H. B. Alliger 667,663 

Nitrocellulose or similar substance and mak- 
ing same, D. Bachrach 667,759 

Nursery or toilet chair, folding, N. P. 

Meade 667,986 

Nut lock, W. R. Allen 667,758 

Optometer, A. J. Cross 667,973 

Package carrier, F. J. Hanehett 667,900 

Pail, wooden, J. II. Taylor 007,831 

Paper, etc., machine for making, Case & 

Gray 007,902 

Paper making machine, Tompkins & Barnes 008,008 

Paper thickness indicator, C. Beckh 007,005 

Paper tube winding roller, H. F. Loscher.. 008,107 

Pegging machine, J. E. Bickford 007,800 

Pegging machine horn, J. E. Ilickford 007,928 

Pencil holder, J. F. Call 007,908 

Piano, mandolin, banjo and guitar attach- 
ment, T. P. Cook 007,972 

Piano trap work, G. H. Fox 008,143 

Pile driver, S. H. Blowers 007,009 

Pin. See Knot pin. 

Pin holder, M. Burkart 007,073 

Pipe cutting tool, A. E. A. Wathier '. . 007,857 

Pipe wrench, F. E. Sands 007,852, 007,853 

Planter, corn, Althaus & Hesselmann 007,900 

Plate accessory, child's, G. Bergwitz 008,004 

Plate and stove lid lifter, combined, H. M. 

Evenstad 007,091 

Plow point, detachable, C. A. Weimer 008,000 

Plow subsoil attachment, R. T. Miller 008,113 

Plumber's appliance, H. N. Kirk 007,913 

Poke, animal, Specht & Tieken 007,959 

Postmarking and stamp canceling machines, 

feed iilechnJni for, J. E. Wright 007,754 

Potato digging machine, C. J. Moulton 007,890 

Potato sorter, E. Taylor 667,746 

Printer's chase, C. E. Miller 667,946 

Printer's galley, C. J. Blair 667,862 

Printer's quoin, E. L. Wilson 668,072 

Printing device, hand, F. B. R. Unger 008,009 

Printing device, ticket, A. A. Bryan 007,072 

Printing machine, envelop, Clymer & Wie- 

gand 008,034, 668,035 

Printing machines, automatic apparatus for 

feeding sheets of paper to, M. Koenig. 007,714 

Printing press, L. C. Crowell 007,079, 007,080 

Printing press, A. Reid 007,923 

Printing press feed attachment, T. L. Can- 
non 007,705 

Printing press throw off attachment, S. 

Halvorson 007,072 

Printing upon round objects, machine for, 

R. B. Kirkwood 668,104 

Projectile tong nechanism, J. H. Cook 667,867 

Pulverizer, plow, A. Anderson 608,001 

Punching apparatus, Tucker & Pross....... 007,920 

Quill retaining device, A. B. Morse 667,849 

Rail coupling, W. W. Lugar 667,945 

Kail joint, W. B. Brown *.. 667,901 



Railway, closed conduit electric, L. Dion. . 007,904 

Railway, elevated electric, L. A. Brown.. 007,900 

Railway joint, J. H. Dickinson 007,085 

Railway or tramway vehicles, hydraulic 

brake for, C. Durey 007,819 

Railway switch, street, W. A. Clapp 008,092 

Railway tie, composite, C. C. Harrefl 007,098 

Railway tracks and switches, cleaning and 

setting tool for, H. Thompson 007,855 

Razor strop, H. B. Emerson 007,905 

Recorder. See Ship speed recorder. Time 

recorder. 

Reel holder, D. L. Murchison 007,788 

Refrigerator car, L. K. Bohm 008,033 

Relay, signal controlling, H. E. Shreeve... 008,022 

Respirator, S. Guthrie 007,840 

Rheostat and circuit breaker, H. B. Cutter 008,140 
Ring. See Hog nose ring. 

Rock drilling machinery, R. L. Ambrose... 007,004 

Rocker, platform or base, W. I. Bunker... 007,907 
Rod or wire mill reeling or coiling device, 

V. E. Edwards 007,870 

Rosette, W. T. Thomas 008, 1 34 

Rotary engine, J. Knowles 667,713 

Rubber soles to bottoms of leather boots or 

shoes, machines for applying, G. F. 

Butterfield 007,074 

Rule and level, plumb, J. Morrison 008,015 

Rule, dressmaker's, C. Schierbaum 067,739 

Sash holder and fastener, W. J. Russell. . . 668,052 

Sash, window, C. D. Tabor 007,745 

Saw sharpening machine, Schofield & Fil- 

strup 007,924 

Saw sharpening machine, automatic, W. G. 

Buhl 008,089 

Sawing machine, E. Pollard 007,793 

Scaffold bracket, H. A. Patzold 007,992 

Scissors, tool, F. W. Klever, Jr 007,914 

Screw, jack, R. B. Allison 008,077 

Seat for outdoor use, J. H. Hunter 007,770 

Sewing machine, buttonhole, R. S. Kelso... 007,824 
Sewing machine stitch separator, P. Cou- 
ture 007,077 

Sewing machine take up, H. A. Klemm... 667,712 
Sewing machine, waxed thread, W. L. Jos- 

lyn 668,047 

Shade and curtain bracket, S. D. Dilts 007,930 

Shaft coupling, A. C. Pessano 008,017 

Ship speed recorder and course indicator, A. 

Bopp 007,702 

Shoemaker's jack, S. Carlsen 008,139 

Signaling apparatus, W. A. Swaren 007,805 

Silicon and hydrogen, compound of, C. B. 

Jacobs (reissue) 11,888 

Singletree clip, F. E. Lack 007,884 

Skirt lifter, R. J. Piper 008,121 

Smoke in furnaces, apparatus for consum- 
ing, H. Untiedt 667,750 

Smoothing machine, F. A. Stroeter 007,890 

Soldering compound, E. M. Totten 007,999 

Speed mechanism, variable, H. C. Warren. 008,135 

Spike, T. J. W. Hick 007,700 

Spinning frame stop motion, W. G. Eaton.. 008,039 
Spinning roll weight levers, lever screw for 

holding, H. A. Owen 008,131 

Splint, R. de Puy 007,768 

Spool holder, H. E. Smith 067,742 

Sprayer, fruit tree, F. L. Capps 668,007 

Stacker, pneumatic straw, T. Goodale 007,094 

Stacker, wind, W. W. Dingee 008,141 

Stair pad, J. J. Hinde 008,101 

Stamp destroyer, revenue, Monroe & Brenc- 

kle 008,014 

Stamp, hand, L. K. Scotford 008,021 

Stamp or label affixing machine, W. P. 

Goebel 007,822 

Steam boiler, D. G. Grant 007,940 

Steam boiler, C. D. Moberg 007,718 

Steam generator, H. Braby 008,000 

Steering mechanism for ships or vehicles, 

G. A. Long 008,100 

Stoker, mechanical, J. W. Kincaid 008,130 

Stone boring machine, S. Messropian 008,112 

Stone surfaces, ornamenting polished, A. 

Wilcke 007,898 

Stopper. See Bottle stopper. Flue stopper. 

Stopping device, W. Finn 007,930 

Stove door screen, H. E. Fine 007,092 

Strainer, C. H. Kepley 007,782 

Sugar boiling, J. & C. McNeil 007,850 

Supporter, combination, C. C. Lantz 007,783 

Surgical chair, C. F. Davidson 007,809 

Suspenders, F. W. Ostrom 008,118 

Switch bar, adjustable, C. Partington 007,827 

Tablet machine, E. V. Pechin 008,010 

Talking machine, F. McGloin 007,728 

Tank heater, J. R. Kirkpatrick 007,711 

Telegraph, ship's, F. W. Wood 007,859 

Telephone switchboard and circuit, Oilman 

& Herzig 668,044 

Tension device. Van Patten & Hill 008,070 

Terminal socket, E. W. G. C. Hoffmann... 007,980 

Thresher and separator, grain, P. Habeger. 007,876 

Threshing machine, E. W. Flagg 668,041 

Threshing, separating, and cleaning peas, 

beans, etc., mechanism for, C. F. 

Slone 008,1)23 

Tie. See Railway tie. 

Time recorder, workman's, J. Gardam 067,771 

Tire setter, M. A. Patton 007,734 

Tire setter, rubber, R. O. Stutsman 008,007 

Tires, device for automatically inflating 

pneumatic, A. G. T. Ofverstrom 007,791 

Tires, mixture for healing punctured, D. 

Mulqueen 007, 722 

Tongue or pole socket, C. Vanarsdall 007,833 

Tool holder, C. Pease 007,735 

Tool post, J. B. Haines 007,877 

Tooth, artificial, F. A. L. Murdock 007,723 

Torpedo, railway, W. W. Weaver 067,813 

Toy, T. N. Waller 007,751 

Toy bank, registering, J. Schade, Jr 007,955 

Toy, spinning, E. W. Risbrough 007,794 

Transformer, Sc^wedtinann & Layman 007,990 

Trap. See Animal trap. Bee trap. 

Trays, packing, L. McCarthy 008,048 

Trolley mechanism, J. H. Cook 007,808 

Trolley switch, C. P. Cornell 007,903 

Trolley wheel, Shaughnessy & Thomas 008,057 

Trousers protector, C. L. Puffer 008,051 

Trunk lock, G. F. Harrison 007,907 

Tubes, manufacturing seamless, S. E. Die- 

scher 007,087 

Tubing, apparatus for manufacturing seam- 
less, S. E. Diescher 007,080 

Tufting machine, pad, D. E. Rowley 007,795 

Tungstakes, making, Holloway & Lake .... 007,705 
Turning wooden bobbins, machine for, R. 

W. Jorres 007,981 

Twine holder, W. G. Esch 007,709, 007,820 

Twisting machine, J. E. Tynan 007,811 

Twisting machine stop motion, J. E. Tynan. 007,810 

Type making machine, P. G. Nuernberger. . 667,790 
Typewriters, combined indicator and paper 

holder for, E. H. Eldredge 007,090 

Typewriting machine, L. S. Burridge 007,929 

Typewriting machine, F. E. Heath 007,773 

Umbrella notch, W. E. Moulton 667,719 

Umbrella rib and stretcher joint, W. E. 

Moulton 667,720 

Umbrella stick, W. E. Moulton 007,721 

Valve, automatic cut off, R. E. Vail 007,903 

Valve, flushing, W. J. Pine 007,951 

Valve, globe or other, N. C. Locke 008,012 

Valves, protecting device for spring pressed, 

H. Stein 008,005 

Vapor burner, J. A. Densmore 007,974 

Vehicle attachment, motor, B. E. Dakin.... 008,009 

Vehicle frame, motor, Hatcher & Packard.. 007,909 

Vehicle, motor, W. A. Hatcher 007,911 

Vehicle, motor, W. O. Worth 008,073 

Vehicle, motor, W. O. Worth 008,074 

Vehicle, road, C. A. Immler 007,881 

Vehicle running gear, Garrels & Kimball... 007,875 

Vehicle steering mechanism, H. S. Ingalls. . 007,842 
Vessels at sea, apparatus for coaling, J. E. 

Walsh 668,071 

Voting machine, G. W. Crozier 007,082 

Voting machine, W. A. Swaren 007,800, 007,807 

Wagon, dumping, G. Kautz, Sr 007,707 

Wagon seat, adjustable, H. Duhamel 008,038 

Wall bracket and scaffold frame, S. Jessup. 008,128 

Warp machine, circular, II. Hill 007,701 

Washer. See Bottle washer. Dish washer. 
Watering fountain, automatic stock, J. N. 

McGuire 007,789 

Weighing and sorting machine, G. F. Engle- 

mann 007,977 

Weighing device, box with connected, S. 

Weiss 067,835 

Wheel attachment, E. C. Fremaux 007,937 

(Continued on page 135) 
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Foot and 
Power 
Screw Cutting 



I'Star" 
Lathes 



Automatic 
Cross 
Feed 



FOR FINE, ACCURATE WORK 

Send for Catalogue B. 

SENT* FALLS MFC. CO. 
09S Water Street, 

Seneca Falls, N. V., U.S.A. 



ARMATURE WINDING, RIGHT AND 

Left Handed.— An important paper for all amateurs. 17 
Illustrations. Scientific Amekican Supplement, 
No. 1 1 39 1 price lOcents. For sale by Munn & Co. and 
all newsdealers. Send for catalogue. 



I F IMG NE&Fnn-A machine, shop outfits, 
I t » TUT ^ T T OOLSano SUPPLIES/;^ " 
LA I ntS.StBASMN LAM CO'l?^!^,^. 



Tells About Tools 

A perfect encyclopedia of tools in use 
in every trade and profession with 
prices and discounts of same. 

Montgomery & Co.'s 
Tool Catalogue. 

510 pases, well printed. Copiously 
illustrated. A valuable book of refer- 
ence for everybody interested in 
tools or machinery. Mailed for 25 cents, sent to 
MONTGOMERY & CO., 105 Fulton St., New York City. 




Wheels, detachM hie tread shoe for vehicle, 

Worth & Donaldson 008,070 

Wheels, making up tension, A. A. Tisdale. . <jfi7,iM>2 

Winding machine, V. li. Hazard (>(>7,N7'J 

Winding machine, T. II. Savory 007,K!).'i 

Windlass, D. B. Concliu <;<}!S,u'.):{ 

Windmill, T. S. Barwis (;<>7,9(j3 

Windlow locking device, M. E. Iti-id fSiVS.OlU 

Wire splicer, E. Figuorodo <><>.s,112 

Wire stretcher, C. M Fry WIN.O-KS 

Wire-working tool, N. J. Tate <«»7,K»4 

Wood-preserving apparatus, C. Tscluirl (it>7,s.*fS! 

Wooden vessel, ii. Ross <i(i7,!tf>;t 

Wood-working machine, II. W. Morgan <j(>7,847 

Wrench. See Pipe wivnch. 

Wrench, C. II. Noble 008,110 

Wrench, T. E. Smythe 007,74:: 

Yeast-manufacturing apparatus, E. Bar bet. IM>8,080 

Yoke center, neck, F. E. Lack 0(17,885 



There is never any question 
about the quality of a 

B. F. BARNES 
UPRICHT DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 incti in steel and 1J4 inch in cast iron 
al a good gait and without strain. We 
buila larger sizes and will be glad to 
send full data on our entire line to 
interested people. 
II. F. BARNES CO., Rockford, 111. K 





LATHES 

FOR 
Gunsmiths, Tool 
Makers, Experi- 
mental and Repair 
Work, etc. 

Send for Illus. Catalog. 
W. F. & Jno. Barnes Co. 
1999 Ruby Street, 
Rockford, III. 



$1 YEARLY FOR REPAIRS. 
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found that it costs a 
ss than $1 per year to keep 
oUtlne Engines i 

That speaks well 
uperior make and 
lily, doesn't it?4 

i.s no more eco-f 
il or serviceable 

made for mines, 
ries, docks, etc. 

cheaper than 

Both friction and 
hoist 6 to]50h. p. _ 

Gas & Gasoline Engine Co., P. u. Box 1114-;i, Kansas Oil 



DESIGNS. 

Automobile frame socket piece, II. M. 

Wells 

Bag, leather chatelaine, L. Sanders 

Bicycle handle bar, E. McCoy 

Bicycle saddle, B. V. Wheeler 

Bottle, M. Rheinhauer 

Bottle, mucilage, II. \V. Seattergootl 

Box blank, C. Engberg 

Bracket, W. M. Shrader 

Buckle, halter, C. II. Thorp 

Button, J. D. Phillips 

Candy tray, E. W. Crane 

Cockeye, I. J. D. Fairhurst 

Curtain pole holders, bracket or support for, 

R. H. Beck 

Door stop, double, J. M. Hansen 

Eyeglass case, W. Zoerb 

Flower stand, J. Beck 

Fumigator strand supporting card, J. W. 

Castle 

Hame attachment, R. Dodson 

Harness rosette, G. W. Moort'S 

Hinge, H. T. Bush :i4,078, 

Hook, W. II. Benham 

Incandescent mantle support, M. Hersko- 

vitz 

Lamp, etc., incandescent gas arc, L. T. 

Alton 

Lawn roller handle, R. W. Whitehurst 

Lt'ver handle, C. Morrill 

Mugs, blank for imitation, (). E. Fick 

Paper clip, C. W. Mowen 

Pliers, etc., member for, F. C. MoClary.... 
Plows, etc., brace for evenors and equaliz- 
ers for, J. T. R. Oreen 

Sewing machine presser foot, leather, G. L. 

Pierce 

Silversmith's stock, P. J. Gordon 

Spoons, forks, etc., handle for, W. A. 

Jameson 

Stool pedestal, piano, P. II. York 

Stove, W. V. Robinson 

Table, F. Violette 

Telephone stand bracket, R. V. Griggs 

Tone modifier, F. II. Brock 

Window screen drum, roller, E. B. Crocker. 
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"Profitable Poultry Keeping 

'iN ALLITBBItAXCHES." This is the title and theme of our new Year Book. Contains 11*8 
naaes 8x11 in • ZOO new and original illustrations of best poultry farms. buildings.? H'.. in the coun- 
try Deals with every phase of the poultry industry in an instructive and profit bringing way. 
Tre'atsaisoof the famous non-iiiois-pYDUCRC INRIIRATflR^ guaranteed to out 
lure «elf-vcntilatingaMd rivularing UlrllLnO INvUDR I UI14, hatch any other in 
or more tests or money refunded. Sentfor lOcln stamps. Ask for book 134 Circularand prices tree. 
\iicfress nearest oflice. CYPHERS INCUBATOR CO., BoBton.Mnes., Vv aylaud, N.Y ..Chicago. 




Gold Medal DA QIC 

Awarded atIHIIIO 




Exposition, 
1900 



Handsome Illus- 
trated Catalogue 
mailed on request 
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UNDERWOOD 

Visible Writing, Universal Keyboard, Speed. Touch. 
WAGNER TYPEWRITER CO. 

1S» Monroe St., Chicago. 218-220 Il'wny, New York. 
u2<i Twelfth St., X. H ., H .i.hhiglon, l>. C. 



Cbe typewriter exebattge 

1H Barclay St.. NEW YORK 
124 La Salle St.. CHICAGO 
38 Bromfield St..' BOSTON 
817 Wyandoite St., 

KANSAS CITY, MO. 
209 North 9th St. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE, MD. 
536 California St., 

SAN FRANCISCO. CAL. 
We will save you from 10 
to r>0$ on Typewriters of all makes. Send for Catalogue. 
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New Microscope for Nature Study 

and for use in the Examination of Ores, 
Metals. Wools, Fibre, etc. 

ueen Acme No. 6 ffti^SSS p. 

ing power of about 100 diameters, 1 set of 
12 prepared slides of insect pari,s ami other 
interesting specimens, all in case, $16.00 
iW Ask your nearest Optician for it. 
QUEEN &. CO., Inc. 
.Optical and Scientific Instrument Works, 
9 1010 Chestnut St., Phila., Pa. 

Write for Circular. 59 Fifth Ave., New York. 




THE BICYCLE: ITS INFLUENCE IN 

Health and Disease.— By G. M. Hammond, M..D. A val- 
uable and interesting paper in which the subject is ex- 
haustively treated from the following standpoints: 1. 
Tb 3 use of the cycle by persons in health. 2. The use of 
ttie cycle by persons diseased. Contained in Scientific 
American Supplement, No. 1002. Price 10 cents. 
To be had at this office and from all newsdealers. 



A Marvelous Machine! 

Watcb the wonderful work 
done by our Apex Nipple 
and Pipe Mill Machine. 

Threads nipples of all sizes. 
So sniveled that it can be 
reversed and pipe cutoff close 
togrippers. Vise can be open- 
ed or closed while machine 
is in motion. Send for Cata- 
loaue. THE MERItELL 
MFG. CO.. 501 Curtiss 
street, Toledo, Ohio. 




Acetylene Gas Lighting 

Reduced to the most 

EQicient, Safest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract ail the fras from the carbide, 
and absolutely no over production 
or loss of gas. Approved by the va- 
rious Boards of Fire Underwriters. 
Standard sizes 10 to 150 lights. Ex- 
clusive territory Riven to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO., 

Niagara Falls. N. Y. and Canada. 





THE AUTO-CARBURETTOR 

made upon a new principle furnishes a reli- 
able explosive mixture. Easy ignition and 
greatest expansion. No pump required. 
Uses any grade of gasoline with no waste. 
Especially adapted to automobile and cycle 
motors. Our cu-tomers say it is the best 
Carburettor in the market. We make aiso 
the Register Valve for controlling the 
flow of gasoline or other fluids. Write us 
forprices and booklet on Carburettors. 

THE AVERY & JENNESS CO., 
30 W. Washington St., Chicago, 111. 



TRADE MARKS. 

Alcoholic liquors, certain named, Highland 

Bottling Company 3. r >,80d 

Brushes, Florence Manufacturing Company. 85,882 

Butter, Bartram Bros 35,902 

Cigars, cigarettes, and smoking tobacco, 

Porto Rican-American Tobacco Co 

35,801, 35,802, 35,803 

Clothing, outer, Treacy, Morris & Co 35,877 

Fabrics, certain named, L. Dinkelspiel & 

Sons 35,880 

Flour, wheat, L. M. Paschall 35,000, 35,001 

Food, albuminous nourishing, Dr. Lilienfeld 

& Co 35,800 

Hair tonic, F. K. Jones 35.KS4 

Insect poison, Jenkins Bros 35,883 

Iron hollow ware, wrought, Herman Wup- 
perman Gesellschaft mit Besi-hranktei" 

Haftung 35,005 

Laxative compounds, liquid, California Fig 

Sirup Co 35,885 

Liniment, Brown & Miller 35,800 

Meats, cured, T. M. Sinclair & Co.. 35,003, 35,00-1 
Photographic lens, wide angle, L. J. It. 

Hoist 35,881 

Purgative compounds, liquid, California Fig 

Sirup Co 35.8S0, 35,887 

Remedy, rheumatic, Wright Medicine Com- 
pany 35,880 

Rubber boots and shoes, Apsley Rubber 

Company 35,879 

Sugar and sirup, Glucose Sugar Refining 

Co 35,808 

Suppositories, I\ Fuller 35,888 

Underwear, silk, F. C. Savage 35,878 

Whiskies, Slater, Rodger & Co 35,897 

Wines and liquors, Goldberg, Rowen & Co.. 35,805 
Wines, white, E. Kressmann & Co 35,804 



THE JOHNSON ROTARY PUMP 

Simpleof construction, positive -- — 

in action, easy and quiet in ope- 
ration. Especially adapted to 
pumping soap, oil, sugar, lard, 
glucose, acids, starch, clue, var- 
nish, com and water, malt, ete 
Large sizes for irrigation. 

Made as a belt or steam pump, orcotu- 
binafion. or operated by electric motor 

or gasoline engine. Manufactured by '"II. 'Ill 'I I IIIW^^BI 1 

DAVIS- JOH\SON CO., Station V, CHICAGO, ILL. 

James II. Robley, Agent. 95 Liberty St., N. Y. City, 




LABELS. 

'Baldwin's Waterproof Blacking," for shoe 

blacking, II. Baldwin 8,11G 

'Bull Fight," for popcorn, Goodman Prod- 
uce Company 8,117 

'First Shot," for shoes, Richardson Bros. 

Shoe Company 8,115 

'For a Tooth Ache Wood's Compositum," 

for a medicine, C. Napoli 8,129 

'Frank Jones Brewing Co. Ltd. Homestead 
Ale," for ale, Frank Jones Brewing 
Company 8,121 

'Frank Jones Brewing Co. Ltd. India Pale 
Ale," for ale, Frank Jones Brewing 
Company 8,122 

'Frank Jones Brewing Co. Ltd. Nourishing 
stout," for porter, Frank Jones Brew- 
ing Company 8,123 

'Golden Peacock," for tea, Milliken, Tom- 

linson Company 8,118 

'H-S-Ke," for a disinfectant and deodor- 
izer, H-S-Ke Chemical Co 8,131 

'L. Brunswick, the L B Curt'," for a medi- 
cine, L. Brunswick 8,128 

'Niagara," for hams, A. E. von Cotz- 

hausen 8,12G 

'Opalescent Apple," for nursery stock, Mc- 

Nary & Gaines 8,132 

'Palace Block," for coal, Salt Fork Coal 

Mining Company 8,133 

'Rex," for cured meats, A. E. von Cotz- 

hausen 8,127 

'Runny mede Pure Rye," for whisky, R. 

F. Balke & Co 8,120 

'Sour Remedies," for a medicine, L. W. 

Sauer 8,130 

'Superba," for coffee, Milliken, Tomlinson 

Company 8,110 

"The Life Line of Health," for bottlrd 

beer, A. von Cotzhausen 8,124 

' The Life Preserver, ' ' for infant and med- 
icinal foods, A. von Cotzhausen 8,125 

PRINTS. 

"Dr. Pierce's 2 Sheet Rough Rider," for a 

medicine, R. V. Pierce 302 

"Fluffed Rugs," for rugs, Ann Arbor Fluff 

Rug Co 300 

"Ramon's Brownie Calendar," for medi- 
cines, Brown Manufacturing Company. . 301 



CUYER'S PATENT 

DESULPHURIZING FURNACE. 



[ jgs i^Xh^s^J 



Latest, Cheapest and Best. 
Takes the place of Heap 

or Stall Roasting. 
Saves time and money. 
Write for particulars. 



HENRY AH) VKR, Casiha 514 LIMA, PERU, S. A. 




HOLD 


ON THERE ! ^.1 




Send :»c. for catalog of 




jMpk 


Monarch Marine 




7fr. 


Gasoline Engines. 

H to 45 H. P. fM up. 
Cl-uml liilpidN <>IIM 
Kutfiiie.V; YiU-ht Co.. 
Uruml Rapid*, Midi. 


% 



M 



ORROW c g££2li R 

-W FITS ANY CYCLE, | o 0700 O IN USE 

JT ADDS PLEASURE AND SAFETY- ALL DEALERS SELL THEM. 

RIOE50MILES-PEOALONLY35. ECLIPSE MANUFACTURING C?, -*** -*-' 



ELMIR A,N.Y. 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best is always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, FREEPORT, ILL 
ROTARY PUMPS AND ENGINES. 

Their Origin and Development.— An important series of 
papers giving a historical resume of the rotary pump 
and engine from 1588 and illustrated with clear draw- 
ings showing the construction of various forms of 
pumps and engines. 38 illustrations. Contained in 
Supplements l log, 1 I 1 o, 1 1 11, Price 10 cents 
each. For sale by Munn & Co. and all newsdealers. 




THE MIETZ & WEISS 




KEROSENE 

and GAS Engine 

burns KEROSENE 
cheaper and safer titan gaso- 
line. Automatic, simple, re- 
liable No electric battery 
or flame used. Perfect regu- 
lation. Belted or directly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
age batteries and all 
power purposes. 

t3T Semi f«v Catalogue, 

A. MIETZ, 

128-138 Mrnr St., New York. 
Markt&Co., London, Ham burg, Pans 



A printed copy of the specification and drawing of 
any patent in the foregoing list, or any patent in 
print issued since 1863, will be furnished from 
this office for 10 cents. In ordering please state 
the name and number of the patent desired, and 
remit to Munn & Co., 361 Broadway, New York. 

Canadian patents may now be obtained by the in- 
ventors for any of the inventions named in the fore- 
going list, provided they are simple, at a cost of 
$45 each. If complicated the cost will be a little 
more. For full instructions address Munn & Co., 
361 Broadway, New York. Other foreign patents 
may also be obtained. 



The " Wolverine " Three 
Cylinder Gasoline Ma- 
rine Engine. 

The only reversing and self- „, 

starting jrasi'line engine nil 
the market. Lightest engine 
for the power tuiilt. 1'racti- 
rally no vibration. Absolute- 
ly safe. Single, double and 
triple marine and stationary 
motors from % to 30 H. P. 

WOLVERINE 

MOTOR WORKS, % 
Grand Rapids, Mich. 



I THE TIRE PROBLEM 

has been solved for the rider who ha» 
G & J Tires on his wheel. 

They have the life, elasticity and easy 

riding qualities of all other good tires, 

| and when punctured are easier to mend. 

Detach from rim, repair the leak, go on 
your way rejoicing. No plugs, perspira- 
tion or profanity. 

Simple, isn't it? And it's just as easy 
as it sounds. 

I Q & J TIRE CO., Indianapolis, Ind. 





J®39BS 



TCAN* , 




com& 



GERE GASOLINE. ENGINES 



NEW CAT FOR A- STAMPS 



SIMPLEST BOAT ENSINE6 MADE 

CABIN— OPEN BOATS 

1 tN6INC CASTINGS. BOAT FRAMES 

LGtO.n.GCRe v*<HV A -jNtH Wte, 

GRAND RAPIDS.MICI-ilGAN. 



Jlle |)ave an Inquiry for your goods 

very often, and if we only knew your address, we could turn over to you inquiries 
by the hundred that come pouring into our oflice daily. 

Read tbe "Business and Personal Want" Columns. 

There you will find inquiries numbered. Read them carefully every week, and if 
you can furnish the goods required, write us at once, GIVING THE NUMBER OF 
THE INQUIRY every time, and we will put you in communication with the parties 
desiring the information. You may get an order or many orders by simply read- 
ing our Business and Personal Want Columns every week. 



H901 SCIENTIFIC AMERICAN, INC. 
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Scientific Stmetian. 



February 23, igoi. 



THE EDISON 



PHONOGRAPH 

The Acme of Realism. 




Perfect Reproductions of Sound 

are obtained by using EDISON RECORDS and 
GENUINE EDISON PHONOGRAPHS 

Nine Styles. From $10.00 to 81 00.00. 
Catalogues everywhere. All dealers. 



Cst)hama&(X CdiAon 



NONE GENIT1N 
WITHOUT 

NATIONAL PHONOGRAPH CO. 



135 Fifth Ave 



THIS 
TRADE MARK 



New York 



fiNLY$|2.75 



SENDNO MONEY 

if you live within t>00 miles 
of Chicago, (ir rurther send 
$1.00), cut out and re- 
turn this ad.. Mention 
So. 6TL, and we will 
send you this HAND- 
SQMEROLLTOPOAK 
nESK by freight, C 
D., subject to 
exam in at ion. 
You can examine 
it at your near- 
est railroad sta- 
tion, and if found 
perfectly Batisrnc- 
tory and exactly 
as represented, 
the greatest value 
you ever saw or 
heard of, the equal 
oT desks that others sell at almost double the 
price, then paj the railroad agent 014 "f C and freight 
OUR SPECIAL OFFER PRKE, «UilU charges. The 
desk weighs about 180 pounds, and the freight for each 
100 miles will beabout 50 cents; 500 miles, about $1.50. 
TUIC nCQIf is * ft - 2in - long ,2 ft. 6 in. wUe,3 lt.8in. 
I nlO UCOIVhigh. Made of carefully selected oak, beau- 
tifully finished in antique, full ^finished back, extension 
slides, quarter sawed sycamore pigeonhole case, combi- 
nation lock on drawers, spring lock with duplicate keys 
on curtain. 3 drawer? on left side, lower partition for 
books, book closet on right hand side, drawers, pencil rests 
and card rackw in Interior, desk hand polished, dust proof curtain. 
TlIC C C flCCVC are made for usunder contract by one 
lnC«C UEwlVw of the largest and bestdesk mak- 
ers in this country. Every desk Is put out under the manu- 
facturer's RINDING GUARANTEE, and our special $13.75 
price barely covers the cost oT material and labor, with but 
our one small percentage of profit added. Address, 

SEARS, ROEBUCK & CO., CHICAGO, ILL. 




A COMPLETE 

Electrical Library 

By Prof. T. O'CONOU SLOANE. 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
neat folding box, as 
shown in cut. Kor the 
st udent. the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows: 

Arithmetic of Electricity 

138 pages, . . . $1.00 
Electric Toy Making, 140 

pages $1.00 

How to Become a Suc- 
cessful Electrician, 1H9 
pages, ..... $1.00 
Standard Electrical Dic- 
tionary, 682 pages, $3.00 
Electricity Simplified. 158 Five volumes, 1,300 pages, 

pages $1.00 and over h50 illustrations. 

A valuable and indispensable addition to every library. 
Our <>reat Special Offer.— We will send prepaid 
the above five volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box, 
as shown in ^the illustration, at the Special Red ucea 
Price of $5.00 for the complete set. The regular 
price of the Ave volumes is $7.00- 

MUNN & CO., Publishers, 

361 Broadway, New York. 




$131,000,000 

IN DIVIDENDS. 

Equal, according to the last census, to practically 
$10 for ea<-h family in the I'nited States, was dis- 
bursed by the mines and mining industries of our 
country during the past year (1900), and of those 
Receiving these Enormous Dividends 

Over 2,000 were Paid by Us 

being stockholders in the several dividend-paying 
mines of which we are the sole tiscal agents, ana 
which we have financed during the year, the 

Highest Being 35% Lowest 12% 

on the amount invested i n the stocks, and a much 
larger ratio ot'protit on their cash market value at 
the ..present time should any one desire to sell. 
# Otir Pamphlets of Working Mines, first 
issues and dividend payers, latest reports 
BOOKLET ABOUT OURSELVES, ex- 
plaining in detail our successful plan of 
Securing for our customers the large 
profits of legitimate mining investments 
with the risk of loss practically obviated* 
also COMBINATION ORDER BLANK 
which divides the investment among 
dividend payer mil first issues, insuring 
large and regular income, will be of in- 
terest to investors desiring more than 
usual returns for surplus funds, mailed 
free with explanatory letter on request. 

DOUGLAS, LAGEY & CO., 

BANKERS AND BROKERS, 

66 BROADWAY & 17 NEW ST., NEW YORK. 

("Cleveland: The Cuyahoga Building, 
Boston: International Trust Co. Bldg 
BRANCHES i Philadelphia : The Betss Building, 
Chicago: The Fisher Building. 

^.St. Lotus: The Security Building. 



SIXTEENTH REVISED AND ENLARGED EDITION OF 1 90 1 . 

«£ The Scientific American <& 

Cyclopedia of Receipts, )otes and Queries. 



15,000 RECEIPTS. 
Price, $5.00 in Cloth. $6.00 in Sheep. 



734 PAGES. 
$6.50 in Half Morocco. 



Post Free. 



This work has been revised and enlarged, 

900 NEW FORMULAS. 

The work is so arranged as to be of use not only to the 

specialist, but to the general reader. It should have a place 

in every home and workshop. A circular containing full 

TABLE OF CONTENTS will be sent on application. 

Those who already have the Cyclopedia may obtain the 

1901 APPENDIX. 

Price, bound in cloth, $i.oo, postpaid. 

MUNN & CO., Publishers, 361 BROADWAY, NEW YORK CITY. 





NEW YANKEE 
DRILL GRINDER. 

Requires only OSE adjustment to grind any 
size drill within range of the machine. 

SIMPLEST, FASTEST AND BEST. 

Gage Jaws and Calipers done away with. 

Saves time, breakage and wear of Drills. 

WILMAKTU A MORMAX CO., 

153 Canal St., Grand Kiipids, Mich., U.S.A. 



Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 

Highest awards in all Acetylene Expo- ALL" 1 
sitions. Made of one piece of lava. Are 
faultless and every one tested and tjuar- 
anteed. %W° Send for Price List. 

Blowing. Sole Agents for 

Smoking. tne tj. g. an fl 

. _ Carbonization. rnT , art „ 
Perfect Alignment. Canada. 

M. KIRCH BEIMJER & CO. 
50 Warren Street, New York. 



IMPORTED 



\m 



SOI 




PERFECT- PUMP - POWER. 

is attained only in the 
TABER ROTARY PUMPS 

They are mechanical. 

simple and durable. Will 

pump bot or cold fluid, 

thin or thick. Requires 

no skilled mechanic Most 

power at least cost. AH parts 

interchangeable. Made of 

iron, steel or bronze. Can be 

driven by belt, motor or eo» 

fine attachment. Large Illustrated Catalogue free. 
ABER PUMP CO., 32 Wells St., Buffalo, N.Y., U.S.A. 





IPERRO RATED METALS 

' FOR ALL USES. m AfAD£AS REQUIRED. 

Harrington&King Perforating ©..Chicago? 



^ YOU MAKE $5?2 A DAY EASY 

Gold, Silver, Nickel and Metal Plating* 

At home or traveling, taktngorders, using, selling 
Prof. Gray's Machines. Plates Watches, 
a Jewelry, Tableware, Bicycles, all metal 
■ goods. NO EXPERIENCE. Heavy plate. 
I Modern methods. No toys. We do plat 1 
ing, make outfits, all sizes. Complete, 
all tools, lathes, materials, etc., ready 
..jffif for work. The Royal, °ew dipping 
process, quick, easy. We teach you the art, furnish secrets, 
formulas, free. Write today. Pamphlet, samples, etc.. FREE. 
». GRAY «fe CO.. PIatln B Works, CINCINNATI, Oo 





NICKEL 

AND 

Electro-Plating 

Apparatus and Material. 

TBE 

Hanson & VanWinkle 

CO., 

Newark. N. J. 

136 Liberty St., N.y. 

30 & 32 S. Canal St 

Chicago. 



Gas Engine 
IGNITER 

Complete with spark coil, $12.00. \ 
The Best Thing on the market. \ 
Latest and most improved model. 

5^~ Send for Circular. 
The Carlisle & Finch Co., Sixth Street, Cincinnati, 




DRIVING A PLEASURE 

hoi din R your horse with an IMPERIAL. BIT, 

jivi'iiy Kit) per cent more leverage than any other. 
\nv lady can control tht- most vicious horse. Posi- 
tive cure for tongue-lolling. Will prevent side pali- 
ng and driving on one line. Sent to any address, 
jiostjiai.i, upon receipt of price. In X C plate 01 
-_*^- imitation rubber, £1. In tine nickel plate, $■_. 
Imperial Bit and Snap Co., 14th Street, Racine, Wis. 




THE WILLIAMS 

Pneumatic Pulley 

Double tbe grip of an ordinary pulley. 

M. F. WILLIAMS & SONS, 

ST. LOUIS, MO., U. S. A. 



MACHINES FOR ROLLING 
SCREW 

THREADS. 

Any size up to 1" diameter, 3" 
long. Four sizes of machines. 
IPP" Send for Circulars. 

BLAKE & JOHNSON, 

P. 0. Box 7, Waterbury, Conn. 




BICYCLE TIRE REPAIRING. — THE 

Mending of Single Tube Tires. — A practical article illus- 
tratingthe method of inserting patches and plugs with 
pliers and pluggers, together with rubber hand plugging 
and tbe use of puncture bands. 9 illustrations. Con- 
tained in Supplement I 10.1. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 



What Do You Want To Buy ? 



We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

SEND F©¥? THE 

Scientific American * * 
* manufacturers' Index 

This index is sent gratuitously to prospective purchasers, both in this country 

•-^ and abroad, who inquire for the addresses of dealers and manufacturers of the <^*^ 

1 J goods and machines classified therein. It is also sent, to reliable Export Mer- £ 

=f chants in the United States and to the United States Consuls in all foreign jj 

countries. Address Inquiry Department. 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN, 361 BROADWAY, NEW YORK. 



Williams' 

Shavingi 
Stick \ 

"r/ie Ontj//iirul ^ 
that tVont 
Dr-i/ on *"■ * 

Face " 




I 



SOLD EVERYWHERE. 

Williams' Shaving Stick, 25c. 

Genuine Yankee Shaving Soap, 10c. 

Luxury Shaving Tablet, 25c. 

Swiss Violet Shaving Cream, 50c. 

Williams' Shaving Soap (Barbers'), 6 
Round Cakes, i lb., 40c. Exquisite also 
for toilet. Trial cake for 2c. stamp. 

The only firm in the world making a 
specialty of SHAVING Soaps. 

THE J. B. WILLIAMS CO., Glastonbury, Ct. 

LONDON PAKIS DRESDEN SYDNEY 



The Pipe of the Century. 

-the... "MALUNCKRODT" PATENT 

NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE. 

You may appreciate the exquisite flavor and taste 
of a good smoking tobacco, but you can never have that 
enjoyment with a dirty, fcul-smellimv pipe, thoroughly 
saturated with poisonous nicotine juices, so bitter and 
disgusting to the taste. This is effectually remedied in 
the " Mallinckrcdt" where the juices arecompletelyab- 
sorbed before reaching the moutu, and assuring a cool, 
clean and healthy smoke. Money refunded if not satis- 
factory. Pipes from 30 to 50 cents each, according to 
size and finish. Over 1<J0,000 sold in 1899 alone. 

Send for illustrated circular *'S. A." with prices. 

THE HARVEY & WATTS CO., 

387 Broadway, N. Y. Station E, Philadelphia. 



Perfection Air Mattresses 

'TRADE MARK) (AND CUSHIONS, 1 

For - Camp -Yacht - Home - Hospital 

NON-ABSORIltNT, HYGItNIC. OIIOISLtSS. 

When deflated can be rolled into 

small package for storage or transportation. 

r<Sendfu( Illustrated Catalogue with ['rices. 

Mechanical FabricCo. providence .r.i. 



Cbe Scientific .American 

PUBLICATIONS FOR 1901. 

The prices of the different publications in the United 
States, Canada, and Mexico are as follows: 

RATES BY MAIL. 

Scientific American (weekly), one year, - - $3.00 
Scientific American Supplement (weeKly), one year, 5.00 
Export Edition of the Scientific American (month- 
ly) in Spanish and English, - -3,00 
Building Edition of the Scientific American 
(monthly;, ---2.50 

COMBINED RATES 

in the United States, Canada, and Mexico. 
Scientific American and Supplement, - 7.00 

Scientific American and Building Edition, - - 5.00 
Scientific American, Scientific American Supple- 
ment, and Building Edition, .... -9.00 

Terms to Foreign Countries. 

The yearly subscription prices of Scientific American 
publications to foreign countries are as follows : 



u. s. 

Money. 

Scientific American (weekly), - $4.00 

Scientific American Supplement ("weekly) 6.00 
Building Edition of the Scientific Amer- 
ican (monthly), _____ 3.00 
Export Edition of the Scientific Amer- 
ican tmonthly) in Spanish and English 3.00 



English 
Money. 

£ s. d. 
16 5 
14 8 

012 4 

12 4 



Combined Rates to Foreign Countries 

Scientific American and Supplement, - 8.50 1 14 11 
Scientific American and Building Edi- 
tion, - 6.50 1 6 9 

Scientific American, Scientific American 

Supplement, and Building Edition, - 11.00 2 5 2 
KW Proportionate Hates for Six Months. 
The above rates include postage, which we pay. Re- 
rait by postal ur express money order, or draft to order of 
MUNN & CO., 361 Broadway, New York. 



HOW TO WRITE 

A BUSINESS 

LETTER. 



MS 



Man who have mnmtwrvit STMEfU LARGE t 

ihm art of Copre-ponrfmc* _fc#l_r*IW SALARIES. ' 

t Our Book teachea (he Iheory and practice tbe styles and forma 
t Of correct and Buceesful bnttinesa letter writing Will improve 
£ your chances of access Sent r «'oaid on receipt of 23 cents 
CM AS. f?. WtERS, Bom 518, Tnmton.K.J. " 



BRAINS AND CAPITAL SEEK A PARTNER. 

1 am a Designer and Modeler in Clay, Wax, Plaster. 
etc., and an expert Wood Carver, worker in Artistic 
Gold-plated, Brass, Spelter and Iron Goods, with all- 
around knowledge of the various industries. Practical 
factory experience in all different operations. Natural 

fenius for invention and (iesign. Had full charge of 
actory for several years. Possess small capital. Want 
to find a partner with capital, qualified to take the out- 
side end, solicit orders, etc., to start in business in this 
country (any State) or in Cuba, Porto Rico or Mexico- 
Speak English and Spanish fluently, fair knowledge of 
K rench and Italian. Sit years old. Address 
J, S., P. O. Box 41, Byesville, Ohio, U. S. A. 



WANTED 



Twelve good floor hands used 
to large work and six good 
planer hands. Write stating experience to 

P. O. BOX 1042, Philadelphia, Pa. 



new so ft. Cabin Cruising Launch 

For sale by owner. No use for it. Bargain! 




■ in ■ ■ ■ • ■ .;■ ■ «■* 



Write for photo, 
price, etc. W. J. 
Keith, Minneap- 
olis, '"- 
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ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write tor our Free Illustrated Book. 

"CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 

\V« tt-;u-b Eleitriail Kniciii.-.rih^. KlruUHr [.ij.litii.jr. 
Electric R;.i I wit vs. Mt-ch^nical Kr.^int-t- rin-, StcHi.i Ehjri 
lK-crii.tf, Mt-chiuiical 1 Iritwiu*. ul vour hum.- l,v muil. 
Institute iii.ltirsc.i iiv Thos. A. Kil'iwm ami ethers. 

ELEOTKll'AI. KXilNEEK 1NST1TI TK 

Del*. A. 240-848 \V. 28<l St., New York. 




Vour scale of wages deM 
/you r efficiency. '* JM 

TREE 
SCHOLARSHIP ,hj 



Th cT ruslecs 1 th e Amcr i can School 0! Correspond- 
ence will award a Limited number ol Free Scholar- 
ships En Mechanical, Electrical, Marine, Stationary, 
and Locomotive Engineering, including a. complete 
course in Mechanical Drawing . Application blanK 
on request *^. ^p +&. 

American School o^Correspondence, Boston, Mass. 



(CklrtiM* ^ n C 



HOW TO MAKE AN ELECTRICAL 

Furnace for Amateur's I'se.— The utilization of ill) volt 
electric Hrfuits for small furnace work. My N. Monroe 
Hopkins. Tlife" valuable article is accompanied by de- 
tailed working drawings on a large scale, and the fur- 
nace can he m «e by any amateur who is versed in the 
useof tools. This article is contained in KriKNTlFK' 
American Sri'i'i.i^i KX'i , No. 1 lN'i. Price 10 cents 
I "'or sii le by MrxN & Co., s**>l Ihoadway, New Vork City, 
or by any bookseller or newsdealer 




ALWAYS 



No tinkering and fussing. Just a turn of the 
wheel and she works. A chain is as stroll*: as its 
weakest link. An engine is as perfect as its poorest 
part. If your engine has a poor oiler, a defe"*ive 
sparker. an inferior mixer or any > ther cheap parts, 
your boat is useless. There is nothing made that 
in any sense competes with the Lozier Marine Gas 
Engine, [t is the onlv perfected contrivance oi its 
ki rul. liearn about this. 



■ whU-h 

Will ]),, 



,-iIl 



fijit of tivei-eiil* in stamps, will post vim nil boat |w»v 
ive you emllesM trmil." 

Tin: 1.0/1 1.1: motor to., 

2« Water Street, l»lutt*bnrgii, X. Y. 



PSYCHRATISM 

The New Discovery of the Age. 
THE VERNON ACADEMY 

will tell you all about it 

PRFE OF CHARGE 

The new discovery of Prof. Albert Vernon, the mar- 
vel of the ("en t ry. A thousandfold more powerful than 
HYPNOTISM. A knowledge of the wonderful re- 
sources of this science will unfold to vou the secrets of 
success and make clear and plain all that has seemed so 
mysterious and that has been attributed to supernatural 
agency or hypnotism during past ages. You may have 
a wonderful, comprehensive 1110-page boob by this gifted 
man by sending your name to us at once. Write to- 
day. It is absolutely FREE. Address 

VERNON ACADEMY OF MENTAL SCIENCES, 

2203 East Avenue, Rochester, N. Y. 



BALL BEARING AXLES AND RUB- 

ber Tires.— A paper read before the Carnage Builders' 
National Convention, Philadelphia, October, 181)4, show- 
ing the advantage to be derived from the use of ball 
bearings anu pneumatic tire:* in road vehicles. Con- 
tained, in SCIKNTIF1C AMERICAN SUPPLEMENT, No. 
!>!»*£. Price 10 cents. To be had at this office and from 
all newsdealers. 



Building Edition 

Scientific American 

MONTHLY, $2.50 PER ANNUM; SINGLE NUMBERS, 25 CENTS. 

The Building Edition for 1901 is the handsomest magazine in the United 
States. It has many new and important features. Send 25 cents for the March 
number, and see the new departments. The illustrations and cover are more 
attractive than ever. Send for "Are You About to Build," and be convinced. 



Monthly Comment. 

Interviews with Architects 
New Books. 



'^SONAlIlAGNETISIl 



^W 



It triumphs over obstacles ; 
itenablesyou to gratify your 
highest ambitions; to 
achieve; to accomplish; to 
win. It marks the difference be- 
tween success and failure and 
makes man the supreme master of 
his destiny. liy our new system 
you can learn this wonderful 
science in a few dnys at yourown 
home, you tan cure diseases, bad 
habits and wield wonderful power 
and influence over others. Our 
richly illustrated book on Hypno- 
tism, Personal Magnetism, Mag- 
netic Healing^ etc., tells how. It s 
free. It is intensely interesting 
and full of startling surprises. It 
has been the me^ns of starting- 
thousands of persons on the road 
to success. A postal card dropped 
in the box at the corner will hring 
this wonderful book to your very 
door. Address, 
New York Institute of Science, 
"' [it. I'. '1'. *-»- Kitclii'ttttT, N. Y, 



New Building Patents. 
Notes and Queries. 

Digest of current Articles. 



MUNN & CO., Publishers, 361 Broadway, NEW YORK. 



\\7 A NTKD.-KLEOTKiri AN AND TIIRKE 
** Draftsmen. An exaniinationof applicant swill be 
held at theNavy Sard, New York, February 3ti, l'.KJI, for 
electrician at $1,200 per annum, one second-class electri- 
cal draftsman at $4.00 per diem, one third-class electri- 
cal draftsman at $3.28 per diem and one fourth class 
electrical draftsman at $3.04 per diem. The examina- 
tion will be open toall comers who can give evidence of 
experience in the kind of work for which they seek em- 
ployment, and who are citizens of the liited Suites. 
Applications will be addressed to the ( onunanuaiit. 
Navy Yard, New York, and must be delivered to iiim on 
or before Monday. February 2f>. No application received 
after that date will be considered. Each applicant will 
state in his application his name, age. residence, citi- 
zenship, present occupation and previous employment 
or work done. The applications will be accompanied by 
evidence :if citizenship, and by certificates, preferably 
from previous employers, as to character, habits of 
industry and sobriety and skill and experience in work 
of the kind required. 

JOHN D. LONG, Secretary of the Navy. 



YV ANTE,) - DtlAFTSA1EN ' AN EXAMINATION 
* v of applicants will be held at the Navy Yard. 
Boston, Mass., February 26, 1901, for one first class 
mechanical draftsman at $5(11 per diem, Boston Yard, 
and two assistant ship draftsmen at $4.f0 per diem. 
Office of Superintending Naval Constructor. Bath, Me. 
The examination will be open to ail comers who can 
give evidence of experience in the kind of work for 
which they seek employment, and who are citizens of 
the United States. Applications will be addressed to 
the Commandant. Navy Yard. Boston, Mass., and must 
be delivered to him on or before Monday, February 25. 
No (application received after that date will be con- 
sidered. Kach applicant will state in his application his 
name, age, residence, citizenship, present occupation, 
and previous employment or work done. The applica- 
tions will be accompanied by evidence of citizenship, 
and by certificates, preferably from previous employers, 
as to character, habits of industry and sobriety, and 
skill and experience in work of the kind required. 

JOHN D. LONG, Secretary of the Navy. 



ICE 




SALESMEN and 

AGENTS WANTED 

BIC WAGES-Our Fimoui 
Puritan Water Still, a won- 
derful iuveii'iou — not a filter, 
22,000 already sold. Demand 
enormous. Everybody buys. 
Over the kitchen stove it fur- 
nishes plenty of distilled, aer- 
ated drinking water, pure, de- 
licious and Bafe. Only method. 
Distilled Water cures Dyspep- 
sia, Stomach, Bowel, Kidney, 
Bladder and Heart Troubles; 
ent.8 fevers and sickness. 

Write for Booklet. New 

Ian, Term a, etc. FREE 

Harrison Mff:. Co., 

297 Harrison Bldg., Cincinnati, O. 



50 YEARS' 
XPERIENCE 




Trade Marks 
Designs 
Copyrights Ac. 

Anyone sending a sketch and description may 
quickly ascertain ntir opinion free whether an 
invention is probably patentable. Communica- 
tions strictly confidential. Handbook on Patents 
sent free. Oldest agency for securing patents. 

Patents taken through Muun & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. Largest cir- 
culation of aiiy scientific journal. Terms. $3 a 
year; four months, $1. Sold by all newsdealers. 

&Co. 36,Br ° ad » a »NewYork 

Branch Office. 625 F St.. Washington, D. C. 



$19.30 

DESK 



FOR THIS FINE 

STAFFORD 




DESKS 
mid 

Can furnish your Office or Home throughout tit 
FACTORY PRICES. Catalog No. 153, Office Furniture. 

Catalog No. 134, Hoiibp Furniture. 

E. H. STAFFORD & BR0., Steinway Hall, Chicago. 



DICKERMAN'S 
DURABLE DESKS 

Don't buy until you get our catalogue— 
IOC pages of money saving values. 
AMERICAN STORE STOOL CO., 33 Howard St., New York 




After Eighteen Years 



claciep 







.,,,, , y 1,-1. ..." L 



DYKES AUTO TOOL 
SET No. 10. 

BUILD YOUR OWN 
AUTOMOBILE. 

Send .for new Cat. Supplement. 
ST. LOUIS AUTOMOBILE 

AND SUPPLY CO., 

2222 St. Charles St., St.Louis, Mo. 

First Auto. Supply Co. in America. 



The AUT0SPARKER 

The completion of the Gas Engine. 
Throw away your bat- 
teries and use them no 
more. The Autosparker 
saves its cost many t imes 
over during the life of 
your engine. Address 
M0TSINGER DEVICE 
M'F'G CO., 
Pendleton, Ind., U.S.A. 

or any gas engine or 
motor carriage manufacturer. 




this invention is used in ■' 

every country in the world 

is a substitute for Stained Glass. Looks as well and 

costs much less. For the home as well as the church. 

Samples sent to interested parties. Manuf'dby McCaw, 
Stevenson & Orr, Ltd., Belfast, Ireland. Address letters 
to G. QUAILE, U. S. Agent, 3bb Broadway, New York. 

PROSPECTIVE BOAT BUYERS 

By constructing your 
boat from a set or my 
Boat Building Ma- 
terials more than one- 
half the boat factory's 
price can be realized. 
Also economize freight 
500 per cent. Launches, 
Sail and Row-boat s, 
Gasoline Engines. 
Catalog free. 
FRED MEDART, 

3545 DeKalb Street, 
St. Louis, Mo. 




MACHINES, Corliss Engines, Brewers' 
and Bottlers' Machinery. THE VILTKR 
Jlr'(i. CO., 899 Clinton Street, Milwaukee. Wis. 



CP,T*t_OCOLS FBtE. 

UNION MODEL WORKS 
193 CLARK CHICAGO. 



JCUI YORK SHOPPING by a responsible and 
1 C ft I Unix experienced ladv. Send for circular. 
MRS. LORD, 53 West 24th Street, New York City. 

MnnPI? & EXPERIMENTAL WORK. 
I'IUUlLu Inventions developed. Special Machinery. 
E. V. BAILLARD. Fox Bldg.. Franklin Square. New York. 

To purchase or manufacture on 
a royally, patented machine 
tools of new design, or now on the market, for which 
there is a legitimate demand at a fair profit. Address 
Lock Box £1, Station B, Cleveland, Ohio. 



WANTED 



TYPE WHEELS. MODELS ^EXPERIMENTAL VW QRK- SMALL MACHINERY 
1 >JCU'ELTI£S B.E TC. HEW VaPJ g 5TEWC1L WORKS 100 NASSAU ST N.T. 



% H.P. GAS FNGINE CASTINGS 

Materials and Blue Prii'ts. Write for Catalogue 9. 
PARSELL & WEED, 129-131 W. 31st Street, New Vork. 



Ff"\ D CAI r -Patent No. 250,236. 
%J MX OM LC a Truck Attachment for 
Sulkey Rakes. A decided success. New, handy, can be 
applied to any rake. For terms apply to 

E. E. FOREMAN, Duraugo, Colorado. 

10 Sample Copies, 
separate issues, 
10 cents. Publish- 
ed at 136 Liberty 
St., New York. 



/lmerican Hardening 



MECHANICAL PATENT iSf.Ti.S.S 

Fits any shoe. Bit? seller. 



HOIISE SHOE CALK. 

at a reason; ._ _ — 

CALKCO. 1011 West Av. Buffalo, N. V. 



FAR SJll E HK% r it as °?J lb .!K.P!', ioe : BIJFFAliO 



FACTORY FOR 8*LE.-gfflrSffi-i!E. ,0 £ 

tensions; complete equipment metal working machin- 
ery; near New York, on Trunk line; rare chance. 
S. DANIELLS, 163 Washington Street, New York. 



D'AMOUR&LITTLEDALE MACHINE CO. 

130 WORTH ST., NEW YORK- 



PATTERN AND MODEL MAKERS. 



r.r CASTINGS 

For MARINE, VEHICLE and 
BICYCLE MOTORS, 

with Working Drawings. 
LOWELL MODEL CO., 22 Wiggin St., Lowell, Mass 




Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Hotel Work. Write us for 
prices, catalo ue. etc., with testimonials 
and references. Estimates cheerfully 
furnished. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio. 



If Your Eye Could See 

the filth that passes through or- 
dinary water faucets you would 
be alarmed and disgusted. These 
germs are the cause of most dis- 
eases. Pure water would prevent 
them and perfectly pure water 
can be produced only by using 
the widely celebrated 





Berkefeld Filter, 

which is constructed on themost scien- 
tific and hygienic piinciple. Easy to 
clean and care for. Rapid filtration. 
One gallon of pure water in i minutes. 

Berkefeld Filter Co., 2 Cedar St., New York. 

I7JEWELEO 

adjusted, patent regulator, stem wind and 
stem set, genuine 

NATIONAL SPEGIAL 

v. mci.i- Lui.ies oi Gnus size. 

WAKKANTLI4 SJO YEARS. UK. 

tiolti |>late huntnijf rase, elegantly 

engraved, ['it for a king.Nobetter 

w,iu-h n:ade. Mist !»■ seen to be 

appreciated Special offer for next 

0u days, send \our full name and 

'address ard wc will send this 

wntch CO D. with privilege tocx 

amine. If found satisfactory pay 

assent #fi.85 & express charges. 

A guarantee and beautiful cliain & 

Charm sent free wit', every watch. 

teat once as this may nt anpciit 

aeain NATL1IIFO.& IMPORTING «). 

831 Oearborn St. , it 420. Chicago, 1U. 




MORAN FLEXIBLE JOINT 

ior Steam* Air or Liquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co., Inc'd, 

147 Third Street, Louisville, Ky. 

F«r tiu- ceubruud Smith Improved Automatic 

FIBRE GLEANING 
MACHINE. iSWJ 

in existence. 
AGRICULTURAL IMPLE- 
MENTS and SPECIAL 

MACHINERY. 
Apply to 
SPAJsfiT-EIt MFG. CO., YORK, PA 

REVERSING STEAM TURBINE.— PAR- 

son's recently perfected turbine for boats. Illustrations 
snowing details, contained in Scientific Amkkica.v 
SrPi'tK.MKXT, No, 1 1 58. Price 1(1 cents, by mail, from 
this office, ami from ail newsdealers. 




HOW TO MAKE A DYNAMO ^.ftM 

drawings. Price 10 cents. Castings for the same, $ 3.75, 
with directions for building. "How to Make a Storage 
Battery." Price 10 cents. 
BUBIER PUBLISHING CO., Lynn, Mass. 



326 

FIRST 

PREMIUMS 



SEND FOR FREE CA TAL06UE. 

Prairie State Incubator Co., 
Homer 01t7, Fa. . 




EVERY BICYCLE RIDER, ^Va b iSk£ 

should write us for full information concerning our 
SPECIALTY. Indispensable wherever introduced. 
Increases business and profits. Certain demand. 
THE AVERY tfc JENNESS CO., 
30 YV. Washington St., Chicago, 111. 



Jlk ^m^^ ■% afh Send us your address 

IP •■■ 0% II Aff V IllkA andwewillshowyou 
\ J* d UCty OUIC howtom.keJSads, 
■ Tj fM^H # absolutely sine; wo 

^^ ^B^r furnish the work and teach you free, you work in 
the locality where you live. Send us your address and we will 
explain the business fully, rememberwe guarantee aolear profit 
of 43 forever yd ay's work absolutely sure. Write at once. 

OOVAL Hi N L' FACT L' KING CO.. Box 3 F 4, Detroit, Mich. 




Brass Band 

Instrument*, Drums. Uniforms, 
& Hupp lett. Write for catalog, 145 
illustrations, FREE; it gives in- 
formation for musicians "nd new 
bands. LYON&HEALY, 
SS Adams St.. CHICAGO. 





ARTESIAN 



Wells, Oil and Gas Wells drilled 
by contract to any depth from 50 
to 3000 feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Write us stating exactly what 
IB required and send for illus- 

trated catalogue. Address 

PIERCE WRLL ENGINEERING ANT> SUPPLY CO. 
136 LlBEHTY STKEKT. NEW i ur-K. U. 8. A. 



ELECTRIC AUTOMOBILE. — DIREC- 
tions, with many illustrations, for making a complete 
machine from two bicycles are given in SVi'I'lement 
No. 1195. The motor und battery are also treated o* 
in detail. Price HI cents. For sale by Munn & <_o. and 
all newsdealers. 



D.L.HOLDEN . 

c H South BroaoSI. Philadelphia Pa. 

Regealed ICE MACHINES 

5EE FIRST PACE SCIENTIFIC AMERICAN S1PT. 2- j W* . 



S^^DO HENS PAY? 

"■ a t question and a hundred more are care- 
fully covered by a study of our 

ZOtb CENTURY POULTRY BOOK. 

==li handles the entire poultry subject in a 
..., m -masterful aud practical way. The famous 

BELIABLE INCUBATORS AMD BROODERS ""«'■' »n om the U.S. 

and in 51 foreign countries receive attention. Book mailed for 10c 

Reliable Incubator and RiwhWiX BotB t^ n«lncv. 111. 




LIFE PRODUCERS 

SUCCESSFUL INCUBATORS. 

LIFE PRESERVERS 

SUCCESSFUL BROODERS. 
I AllabouttheminourlM pagecata- 
logue. Mailedfo' ti cents in stamps, 
0ES MOINES INCUBATOR CO, Box 75 Pes Moines. la. 




) 1901 SCIENTIFIC AMERICAN, INC. 
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Scientific %mtmn. 



February 23, 190 1. 



FOR m HEN 



OF BRAINS 




-MADE AT KEY WEST>- 

These Cigars are manufactured under ) 

e most favorable rlimatip rnnrlftinns anrl ' 



the most favorable climatic conditions and 

from the mildest blends of Havana to- 

1 bacco. If we had to pay the imported 

< [ cigar tax our brands would cost double the 

} money. Send for booklet and particulars. 



. 






CORTEZ CIGAR CO., KEY WEST. 




THOROUCHlIHSPECTIOMSi 




AND 

INSURANCE 
AGAINST- LOSS 

OR. 

DAMAGE 

TO 

PROPERTY 

AMD 

LOSS -OF- LIFE 

AND 

INJDKV 
TO- PERSONS 
CAUSEDOT 



; srmMiiR-imosioTis 

! J'/I-Aulbn 'President 'V-B-noHiKLDi-VicEPHEsiDEur 



J J'/I-Aulbn •President 'V-B-noHiKLDi-VicEPHEsiDEur 

t J-B-PlEME>S£CB;:T*RY r*AlUH-22VlCEPiiESlDCHr 
I ILBBHAINERD. TREAS. U.M|DDIEBRD0K.A 5StSB:Y 



M Rule of the Road 

At the present day is to be better equipped for travel 
— -~ than is pos.sib'e 

with horse-drawn 
vehicle. A 

WINTON 
MOTOR 
CARRIAGt 

' is suitable for all 
weathers, is 
speedy, sure, safe, 
strong, simple.eco- 
nomical and at all 

times reliable. Ride 150 miles without leaving the seat. 

Catalogue illustrating and describing new models will 

interest you. 

THE WINTON MOTOR CARRIAGE CO., 
486 Belden Street, Cleveland, Ohio, U. S. A. 

EASTERN Depot, 150-152 East 58th Street, New York. 




Handsome, Durable 
Practical^* 

We are the Pioneer Auto- 
mobile Manufacturers of 
America, and have passed 
the experimental stage. 
Profit by our experience— 
don't be mislead. The gas- 
— ^ oline system ma- 
chines hold all the 
long distance rec- 
ords, both in Amer- 
I ica and Europe. 
! Buy a gasoline car- 
riage and buy the 
kbest, trie iipw *m- 
* proved HAYNES- 

Ai'i'ERvSOV 

New Catalogue now ready describing our gasoline sys- 
tem, and one, two and three seated carriages. 
THE HAYNES-APPERSON CO., Kokomo, Indiana, U.S.A. 







CHARTER ENGINE 



DTIPTl Any Place 
XH by Any One 
UJjD for Any Purpose 

Fuel— Gasoline, Gas, Distillate 

Stationaries, Portables. Engines and 

Pumps, Hoisters 

t^" State Your Power Needs 
CHARTER GAS ENGINE CO., Box 148, STERLING, ILL. 





WBBKfr* 



'CHICAbO ILL.USO 



BRISTOL'S 
RECORDING INSTRUMENTS. 

I Pressure Gauges, Vacuum Gauges. Volt- 
| meters, Amperemeters, Wattmeters, and 
1 hermometers, make continuous records 
Day and Night. Will pay for themselves. 
Every instrument fully guaranteed and 
sent on 30 days' trial. t^"* Send for Circu- 
lars and Specimen Chart 
The Bristol Company Waterbury, Conn. 
SILVER MEDAL PARTS EXPOSITION. 



All varieties ai lowest prices. Hest Railroad 
Track and Wagon or Stock Scales mad»\ 
Also 1000 useful articles, including Sates 
w Sewing Machines, Bicycles, Touls. etc. Savo 
Money. Lists Free. Chicago si ale Co.. Chicago. III. 

Carbide Feed 
ACETYLENE 
GENERATORS 

are endorsed by the U. S. 
Government, by the 
State of Pennsylvania, 
and by all other disin- 
terested authorities. 

They embody the 
latest and most approved 
principles of construc- 
tion, and are guaranteed 
by the largest concern 
engaged in the business 
to be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 
ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., De P t.s. 

108 Fulton Street, New York. 
146 Franklin Street, Boston. 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 




WALTHAM WATCHES 

The best and most reliable 
timekeepers made in this country 
or in any other. 

" The Perfected American Watch", an illustrated book 
of interesting information about ivatches, ivill be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



FOR MEM 



JAMES MEANS 

(Trade Mark) 

52 SHOE 



4 Line to 
Workers 

WhO GkY^ 





fac-bimile it- Un gi 



Made in two weights indicated by vjy k}J 
stamped upon the sole*. Be sure to buy the 
weight best suited to your needs. 



AND APPROVED BY THE PUBLIC FOR 23 YEARS. 

SOLD BY LEADING RETAILERS. 

Made in a variety of styles and leathers. Sewed. Smooth innersoles, 




Distributed at wholesale by 

MORSE & ROGERS OF NEW YORK. 



View of Pipe Open and Closed. 



TheOpenPipe 

TWO HALVES MAKE 
A WHOLE 




The only clean pipe on earth. Always sweet, pure and clean, free 
from poisonous nkotinu A pipe that opens in the center, so that every 
part <:an be thoroughly (leaned. The howl is made in two sections, 
which are united toother with an interior screw lock. When the pipe 
is closed it is absolutely airtight, and looks like the ordinary bri:ir, but 
by twisting the bowl the interior is exposed exactly as shown' in the- cut. 
The only pipe in the world that never Nint-lU, never hltew, 
never tiiMte* bud. Made of. the finest genuine briar, with curved 
or straight stem, beautifully finished. 

Send us fifty cents in -Jc. "stamps or money order, for a sample. If it 
is not just what you want and more than satisfactory vour money back 
Sfi'SKj a J W Ji Td A(pnt« wanted at once. Kl'F^AM) KRI Alt 
PIPE CO., 448 Washington Street, ltuH'alo. N. V. 



ON A NEW PRINCIPLE our 
1YI U W FLE R does tlie work. 
If your exhaust makes a racket, write 
Pat. applied for. us, and we will tell you how to cure it. 
Automobile. Alanine and Stationary Mufflers. 
L00MIS AUTOMOBILE CO.. Westtield. Mass. 



IfSSOP'S STEEL th b e e v s e t ry 

\J*~- FOR TOOLS, SAWS ETC. 

WS .JESSOP * SONS C2 91 JOHN. ST. NEW YORK 



A SMALL! 



bringB good retnrn9 if invested 
i in a MAGIC LANTERN or 
~~ ^ _ _ .__- j. „ Stereopticon for exhibition 
nitPITAI purposes. Write for 260 page 
****■ ■ ■ »»■" illustrated catalogue free. 
McAI.I.ISTEK , m S- Optician, 4t> Niihsuu St., N.Y. 



SHOE BLACKING— FORMULAS FOR 

liquid and solid blacking are given in Supplement 
Nos. 1213 and 1239- Price 10 cents each. For sale 
by Munn & Co. and all newsdealers. 



ASBE 
FIRE- FELT 

PURE ASBESTOS. 

REPLETE WITH AIR CELLS 
STRONG. LISHT. FLEXI 



| FIT STANDARD PIPE 

H.W. JOHNl 

»T)EW YORK-CHICAGO ■ PHI 

y MAKE 

J ASBESTOS MATERIALS. 
Irooeing MATERIALS. 



STOS 
GOVERINGS 

ABSOLUTELY FIRE PROOF. 
PERFECT NON-CONDUCTORS. 
BLE. EASILY APPLIED. 




THREE FEET LONG. 
>ilNCrl TO 16 INCHES. 

S M'FG CO. 

LADELPHIA BOSTON • 
rsof 
LIQUID PAINTS & STAINS 
ELECTRICAL MATERIALS 









The New England Watch Co. 

ARTISTIC SPECIALTIES 

for the Season are shown 

In Our Blue Book for Ladies' 
In Our Red Book for Men's 

Watches. 

Either or both sent on application. 
37 Maiden Lane, 149 State Street, 

New York, N. Y. Chicago, 111. 

Sprecltels Building, San Francisco, Cal. 




Send 

for a free 

copy of circular : 

Salaried 
Positions 
for Learners 

It shows what wonderful 
things have been done and 
are being done in preparing 
young men and women to 
earn good salaries in posi- 
tions that require special 
knowledge. It tells how 
you can obtain a salaried 
position in your chosen pro- 
fession, trade or business, 
and support yourself while 
learning how to earn more. 
You can become a 

Mechanical Engineer 

Electrician 

Architect 

250,000 students and graduates In Me- 
chanical, Electrical, Steam, Civil and 
mining Engineering; Architecture; 
Drawing and Designing; Lettering; 
Chemistry; Telegraphy; Telephony; 
Teaching; Stenography; Book-beep- 
ing; English Branches. When writing, 
state subject in which interested. 

INTERNATIONAL 
CORRESPONDENCE SCHOOLS, 

Established 1891. Capita], SI, olHI.OOO. 

BOX942 SCRANTON, PA. 



Cracks in Floors 

are unsiirhtlv, unclean and unsanitary. 
ORIPPlVs WOOD, CRACK AND. 
CREVICE FILLER is the only 
perfect remedy. A Paste, easily 
applied and is elastic, ad- 
hesive and non-sin inkable. 
Send 91.10 tor enough to 
treat an ordinary room of 
200 sq. ft. One lb. covers 40 ; 
sq. ft. Price 21 eta. per ll>. I 
Manufactured only by tbe| 
GRIPPIN MFG. CO., 

Lock Box L, 
NEWARK, NEW YORK 

(Send stamp for booklet.) 




WATERPROOF GLUE 

A NEW GLUE which is strictly WATER- 
PROOF. Information and prices supplied by the 

CASEIN COMPANY OF AMERICA, 

74 JOHN ST., NEW YORK, N. Y. 



ACETYLENE 

1)0 YOU KNOW that the most light, least trouble, 
greatest comfort can be secured by using good burners, 
'the best burner is T). M. STEWARD'S WONDER. 
Write, inclosing Xi cents, for sample. 
STATE IJ.NE TALC CO., Chattanooga, Tenn., U. S. A. 
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(VIE IV OF TRAIN BEARING FOURTEEN GRIFFIN MILLS TO WLA CEMENT CO.) 

Most Satisfactory and Economical. 
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tOLA PORTLAND CEMENT COMPANY. 



Detroit, Mich., Oct. 16, 1900. 



BRADLEY PULVERIZER CO., Boston, Mass. 

Gentlemen: — Your inquiry as to the satisfaction the Griffin Mills are giving us duly received. We have forty-two 30 in. Griffin 
Mills in our plant. The writer has had a large experience with most kinds of grinding machinery, and is prepared to say that for grind- 
ing Portland cement clinker the Griffin Mill is the most satisfactory and economical grinding machine on the market. 
Each of the above mills has at times run over ten barrels per hour, and on long runs has averaged nine and a half barrels each 
per hour. Yours truly, IOLA PORTLAND CEMENT CO., 

(Sgd.J Per John T. Holmes, Managing Director. 

We invite everyone interested in reducing refractory substances to an even degree of fineness to write for descriptive 
catalogue of this remarkable mill. It will surely interest you and may save you money. 

THE BRADLEY PULVERIZER CO., BOSTON. 
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